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Current copies of the following documents are hereby made part of these 
contract documents by reference.  These documents are available on the DFCM  
web site at http://dfcm.utah.gov or are available upon request from DFCM: 
 

DFCM General Conditions dated May 25, 2005 
  DFCM Application and Certificate for Payment dated May 25, 2005 
 
 

Technical Specifications: 
Drawings: 

 
 
 
 
The Agreement and General Conditions dated May 25,  
2005 have been updated from versions that were formally 
adopted and in use prior to this date.  The changes made to  
the General Conditions are identified in a document entitled 
Revisions to General Conditions that is available on DFCM’s 
web site at http://dfcm.utah.gov 
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INVITATION TO BID 
 

ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I  
ARE ALLOWED TO BID ON THIS PROJECT 

 
The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting bids for 
the construction of the following project: 
 
LOGAN NATIONAL GUARD ARMORY - FMS UNHEATED STORAGE BUILDING 
UTAH NATIONAL GUARD, LOGAN, UTAH 
DFCM PROJECT NO: 05191480 
 
Project includes new construction of a metal 6-bay unheated storage building as per plans and 
specifications   Construction cost estimate:   $246,580.00 
             FIRM NAME                                     POINT OF CONTACT                                       PHONE                                                      FAX 
ABCO Construction, Inc.  Mr. Reed Price  (435) 723-3770  (435) 723-3311 
Ascent Construction  Mr. Dan Wall  (801) 299-1711  (801) 299-0663 
Bellock Construction, Inc  Ms. Melody Bellock (801) 277-7805  (801) 277-5751 
Broderick and Henderson Const Mr. Gary Broderick  (801) 225-9213  (801) 225-4697 
Cal Wadsworth Construction  Mr. Cal Wadsworth  (801) 208-1957  (801) 208-1975 
Chad Husband Construction, Inc Mr. Richard Marshall (801) 972-1146  (801) 886-1784 
Comtrol Inc.   Mr. Ralph B. Burk  (801) 561-2263  (801) 561-2305 
Darrell Anderson Construction Mr. James Anderson (435) 752-6860  (435) 752-7606 
Garff Construction   Mr. Phil Henriksen  (801) 973-4248  (801) 972-1928 
Gramoll Construction  Mr. Ken Romney  (801) 295-2341  (801) 295-2356 
Jepson Construction   Mr. Rick Jepson  (801) 774-8860  (801) 773-8980 
Keller Construction   Mr. S. Daniel Hill  (801) 972-1018  (801) 972-1063 
McCullough Engineering  Mr. Jim McCullough (801) 466-4949  (801) 466-4989 
Saunders Construction  Mr. Edward Saunders (801) 782-7830  (801) 782-7856 
Spectrum Construction of Utah Mr. Ronald Snowden (801) 915-6222  (801) 607-2203 
Valley Design and Construction Mr. Corey King  (801) 927-9542  (801) 927-9544 
Wade Payne Construction, Inc. Mr. Wade Payne  (801) 226-6144  (801) 226-7772 

 
The bid documents will be available on Monday, August 22, 2005 in electronic format from DFCM at 4110 
State Office Building, Salt Lake City, Utah 84114, telephone (801) 538-3018 and on the DFCM web page at 
http://dfcm.utah.gov.  For questions regarding this project, please contact Wayne Smith, Project Manager, 
DFCM, at (801) 550-6536.  No others are to be contacted regarding this project. 
 
A MANDATORY pre-bid meeting and site visit will be held at 9:00 AM on Thursday, August 25, 2005 at 
Logan National Guard Armory, 590 South 500 West, Logan, Utah.  All short listed prime contractors 
wishing to bid on this project must attend this meeting. 
 
Bids must be submitted by 3:00 PM on Tuesday, September 6, 2005 to DFCM, 4110 State Office Building, 
Salt Lake City, Utah 84114.  Bids will be opened and read aloud in the DFCM Conference Room, 4110 
State Office Building, Salt Lake City, Utah.  Note:   Bids must be received at 4110 State Office Building by 
the specified time.  The contractor shall comply with and require all of its subcontractors to comply with the 
license laws as required by the State of Utah. 
 
A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of Facilities 
Construction and Management on DFCM’s bid bond form, shall accompany the bid. The Division of 
Facilities Construction & Management reserves the right to reject any or all bids or to waive any formality 
or technicality in any bid in the interest of the State. 
 
DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT 
MARLA WORKMAN, CONTRACT COORDINATOR 
4110 State Office Bldg., Salt Lake City, Utah 84114 
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STAGE II   BIDDING PROCESS 

 
ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I ARE 

ALLOWED TO BID ON THIS PROJECT 
 
 

1. Invitational Bid Procedures 
 
Invitation to Bid:  DFCM will notify each short-listed firm via e-mail and/or fax when a project 
is ready for construction services.  
 
Bid Documents:  Bidding documents including plans and specifications (if applicable) may be 
obtained by accessing DFCM’s web page at http://dfcm.utah.gov  or at DFCM’s office 4110 
State Office Building, Salt Lake City, Utah 84114. 
 
Mandatory Pre-Bid Site Meeting:  If required, the schedule contained in this document will 
indicate the date, time, and place of the mandatory pre-bid site meeting.  At this meeting, 
contractors will receive additional instructions about the project and have an opportunity to ask 
questions about project details.  If a firm fails to attend a pre-bid site meeting labeled 
“Mandatory” they will not be allowed to bid on the project. 
 
Written Questions:  The schedule contained in this document will indicate the deadline for 
submitting questions in writing to the DFCM Representative pertaining to this project. 
 
Final Addendum:  The schedule contained in this document will indicate the deadline for DFCM 
issuing the final addendum clarifying questions and changes to the scope of work.  Contractors 
are responsible for obtaining and responding to information contained in the addenda. 
  
Submitting Bids:  Bids must be submitted to DFCM, 4110 State Office Building, Salt Lake City, 
Utah 84114 by the deadline indicated on the schedule contained in this document.  Bids 
submitted after the deadline will not be accepted.  Bids will be opened at DFCM on the date, 
time, and place indicated on the schedule.  (Additional information pertaining to bidding is 
contained later in this document).  It is your responsibility to allow for the time needed to park 
on Capitol Hill as recent construction activity has made the parking more difficult.  Identification 
is required to enter the building. 
 
Subcontractors List:  The firm selected for the project must submit a list of all subcontractors by 
the deadline indicated on the schedule contained in this document.  (Additional information 
pertaining to subcontractor lists is contained later in this document) 
 
 
2. Drawings and Specifications, Other Contract Documents 
 
Drawings and Specifications, as well as other available Contract Documents, may be obtained as 
stated in the Notice to Contractors.   
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Stage II – Bidding Process 
Page No. 2 
 
 
3. Bids  
 
Before submitting a bid, each bidder shall carefully examine the Contract Documents; shall visit 
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; 
and shall include in the bid the cost of all items required by the Contract Documents.  If the 
bidder observes that portions of the Contract Documents are at variance with applicable laws, 
building codes, rules, regulations or contain obvious erroneous or uncoordinated information, the 
bidder shall promptly notify the DFCM Representative and the necessary changes shall be 
accomplished by Addendum. 
 
The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form 
provided in the procurement documents and submitted in a sealed envelope at the location 
specified by the Notice to Contractor's prior to the published deadline for the submission of bids. 
 
Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of 
Facilities Construction and Management, shall accompany bid.  THE BID BOND MUST BE ON 
THE BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER 
TO BE CONSIDERED AN ACCEPTABLE BID. 
 
If the bid bond security is submitted on a bid bond form other than the DFCM’s required bid 
bond form, and the bid security meets all other legal requirements, the bidder will be allowed to 
provide an acceptable bid bond by the close of business on the next business day following 
notification by DFCM of submission of a defective bid bond security.  Note:  A cashier’s check 
cannot be used as a substitute for a bid bond. 
 
 
4. Contract and Bond   
 
The Contractor's Agreement will be in the form bound in the specifications.  The Contract Time 
will be as indicated in the bid.  The successful bidder, simultaneously with the execution of the 
Contract Agreement, will be required to furnish a performance bond and a payment bond, both 
bearing original signatures, upon the forms provided in the procurement documents.  The 
performance and payment bonds shall be for an amount equal to one hundred percent (100%) of 
the Contract Sum and secured from a company that meets the requirements specified in the 
requisite forms.  Any bonding requirements for Subcontractors will be specified in the 
Supplementary General Conditions. 
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Stage II – Bidding Process 
Page No. 3 
 
 
5. Listing of Subcontractors  
 
Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List 
Form”, which are included as part of these Contract Documents.  The subcontractors list shall be 
delivered to DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening.  
Requirements for listing additional subcontractors will be listed in the Contract Documents. 
 
DFCM retains the right to audit or take other steps necessary to confirm compliance with 
requirements for the listing and changing of subcontractors.  Any contractor who is found to not 
be in compliance with these requirements is subject to a debarment hearing and may be debarred 
from consideration for award of contract for a period of up to three years. 
 
 
6. Interpretation of Drawings and Specifications 
 
If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part 
of the drawings, specifications or other Contract Documents, such person shall submit to the 
DFCM Representative a request for an interpretation thereof.  The person or entity submitting 
the request will be responsible for its prompt delivery.  Any interpretation of the proposed 
documents will be made only by Addenda duly issued and a copy of such Addenda will be 
mailed or delivered to each person or entity receiving a set of documents.  Neither DFCM nor 
A/E will be responsible for any other explanations or interpretations of the proposed documents.  
A/E shall be deemed to refer to the architect or engineer hired by DFCM as the A/E or 
Consultant for the Project. 
 
 
7. Addenda  
 
Any Addenda issued during the time of bidding shall become part of the Contract Documents 
made available to the bidders for the preparation of the bid, shall be covered in the bid, and shall 
be made a part of the Contract. 
 
 
8. Award of Contract 
 
The Contract will be awarded as soon as possible to the lowest, responsive and responsible 
bidder, based on the lowest combination of base bid and acceptable prioritized alternates, 
provided the bid is reasonable, is in the interests of the State of Utah to accept and after applying 
the Utah Preference Laws in U.C.A. Title 63, Chapter 56.  The DFCM reserves the right to waive 
any technicalities or formalities in any bid or in the bidding.  Alternates will be accepted on a 
prioritized basis with Alternate 1 being highest priority, Alternate 2 having second priority, etc. 
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Stage II – Bidding Process 
Page No. 4 
 
 
9. DFCM Contractor Performance Rating 
 
DFCM will evaluate the performance of the Contractor.  This evaluation may include comments 
from the User.  The Contractor will have an opportunity to review and comment on the 
evaluation.  Evaluations, including the Contractor’s comments, may be considered in future 
selection in the evaluation of the Contractor’s past performance.   
 
 
10. Licensure 
 
The Contractor shall comply with and require all of its Subcontractors to comply with the license 
laws as required by the State of Utah. 
 
 
11. Right to Reject Bids  
 
DFCM reserves the right to reject any or all Bids. 
 
 
12. Time is of the Essence 
 
The completion deadline for this project is 120 days from Notice to Proceed.  Failure to meet the 
completion deadline may result in a poor performance rating from DFCM which may have a 
negative impact on your firm’s ability to obtain future work with the state of Utah and may also 
result in liquidated damages being assessed.  Time is of the essence in regard to all the 
requirements of the Contract Documents. 
 
 
13. Withdrawal of Bids 
 
Bids may be withdrawn on written request received from bidders within 24 hours after the bid 
opening if the contractor has made an error in preparing the bid.   
 
 
14. Product Approvals 
 
Where reference is made to one or more proprietary products in the Contract Documents, but 
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract 
Documents, the products of other manufacturers will be accepted, provided they equal or exceed  
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Stage II – Bidding Process 
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the standards set forth in the drawings and specifications and are compatible with the intent and 
purpose of the design, subject to the written approval of the A/E.  Such written approval must 
occur prior to the deadline established for the last scheduled addenda to be issued.  The A/E’s 
written approval will be in an issued Addendum.  If the descriptive material is not restrictive, the 
products of other manufacturers specified will be accepted without prior approval provided they 
are compatible with the intent and purpose of the design as determined by the A/E. 
 
 
15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors 
 
Contractors shall respond promptly to any inquiry in writing by the DFCM to any concern of 
financial responsibility of the Contractor, Subcontractor or Sub-subcontractor. 
 
 
16. Debarment. 
 
By submitting a bid, the Contractor certifies that neither it nor its principals, including project 
and site managers, have been, or are under consideration for, debarment or suspension, or any 
action that would exclude such from participation in a construction contract by any governmental 
department or agency.  If the Contractor cannot certify this statement, attach to the bid a detailed 
written explanation which must be reviewed and approved by the DFCM as part of the 
requirements for award of the Project. 
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PROJECT SCHEDULE 
Stage II = Two-Stage Bidding Process 

 
 

PROJECT NAME:  LOGAN NATIONAL GUARD ARMORY - FMS UNHEATED STORAGE BUILDING 
    UTAH NATIONAL GUARD – LOGAN, UTAH 
DFCM PROJECT #  05191480 

Event Day Date Time Place 

Stage II Bidding Documents 
Available 

Monday August 22, 2005 8:00 AM DFCM, 4110 State Office Bldg, 
SLC, UT and DFCM web site * 

Mandatory Pre-bid Site Meeting  Thursday August 25, 2005 9:00 AM Logan Natl Guard Armory       
590 South 500 West, Logan, UT 

Last Day to Submit Questions Monday August 29, 2005 4:00 PM DFCM, 4110 State Office Bldg, 
SLC, UT 

Final Addendum Issued 
 

Thursday September 1, 2005 4:00 PM DFCM, 4110 State Office Bldg, 
SLC, UT or DFCM web site* 

Prime Contractors  Turn in Bid and 
Bid Bond / Bid Opening in DFCM 
Conference Room 

Tuesday September 6, 2005 3:00 PM DFCM, 4110 State Office Bldg, 
SLC, UT 

Subcontractors List Due 
 

Wednesday September 7, 2005 3:00 PM DFCM, 4110 State Office Bldg, 
SLC, UT 

Project Completion Date 120 days from Notice to Proceed  
 
* DFCM’s web site address is http://dfcm.utah.gov 
 

 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM 
 
NAME OF BIDDER                                                                                     DATE                  
 
 
To the Division of Facilities Construction and Management 
4110 State Office Building 
Salt Lake City, Utah  84114 
 
The undersigned, responsive to the "Notice to Contractors" and in accordance with the Request for Bids 
for the  LOGAN NATIONAL GUARD ARMORY – FMS UNHEATED STORAGE BUILDING, 
UTAH NATIONAL GUARD, LOGAN, UTAH  DFCM PROJECT NO. 05191480 and having 
examined the Contract Documents and the site of the proposed Work and being familiar with all of the 
conditions surrounding the construction of the proposed Project, including the availability of labor, 
hereby proposes to furnish all labor, materials and supplies as required for the Work in accordance with 
the Contract Documents as specified and within the time set forth and at the price stated below.  This 
price is to cover all expenses incurred in performing the Work required under the Contract Documents of 
which this bid is a part: 
 
I/We acknowledge receipt of the following Addenda:           
 
 
For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we 
agree to perform for the sum of: 
 
                                                                                                                    DOLLARS ($                        ) 
(In case of discrepancy, written amount shall govern) 
 
 
I/We guarantee that the Work will be Substantially Complete within 120 calendar days after receipt of 
the Notice to Proceed, should I/we be the successful bidder, and agree to pay liquidated damages in the 
amount of $250.00 per day for each day after expiration of the Contract Time as stated in Article 3 of the 
Contractor’s Agreement.  
 
This bid shall be good for 45 days after bid opening. 
 
Enclosed is a 5% bid bond, as required, in the sum of          
 
The undersigned Contractor's License Number for Utah is                                              .   
 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM  
PAGE NO. 2 
 
 
Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) 
days, unless a shorter time is specified in Contract Documents, and deliver acceptable Performance and 
Payment bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful 
performance of the contract.  The Bid Bond attached, in the amount not less than five percent (5%) of the 
above bid sum, shall become the property of the Division of Facilities Construction and Management as 
liquidated damages for delay and additional expense caused thereby in the event that the contract is not 
executed and/or acceptable l00% Performance and Payment bonds are not delivered within time set forth. 
 
Type of Organization: 
 
                                                                 
(Corporation, Partnership, Individual, etc.) 
 
 
Any request and information related to Utah Preference Laws: 
 
__________________________________________________ 
 
 
 
      Respectfully submitted, 
 
 
 
      _____________________________________________ 
      Name of Bidder 
 
 
 
 

ADDRESS: 
 
 
                          _____________________________________________ 
 

_____________________________________________ 
 
 
 
                                    _____________________________________________ 
      Authorized Signature  
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BID BOND 
(Title 63, Chapter 56, U. C. A. l953, as Amended) 

 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                                                               hereinafter  referred to as 
the "Principal," and                                                                                                                                  , a corporation organized and existing 
under the laws of the State of                                      , with its principal office in the City of ______________ and authorized to transact 
business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable 
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto 
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $_____                                                   (5% of the 
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 
 

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying 
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the______________________________________ 
                                                                                                                                                                                                                      Project. 
 

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not 
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified 
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated 
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful 
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and 
void.  It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full 
penal sum of this Bond.  The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be 
for a term of sixty (60) days from actual date of the bid opening. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, 
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to  same extent as if it were copied at 
length herein. 
 

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated 
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. 
 
DATED this                      day of                                                 , 20                  . 
 
Principal's name and address (if other than a corporation):       Principal's name and address (if a corporation): 
 
                                                                                                                                                                                                   
 
                                                                                                                                                                                                 
 
By:                                                                                                    By:                                                                                 
 
Title:                                                                                                 Title:                                                                                
                                                                                         (Affix Corporate Seal) 
 

Surety's name and address: 
 

                                                                                          
 

                                                                                        
STATE OF                                )  
                                                   ) ss.     By:                                                                                 
COUNTY OF                            )             Attorney-in-Fact                         (Affix Corporate Seal) 

 
On this         day of                         , 20         , personally appeared before me                                                                                    , 

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say 
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has 
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she 
acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                    , 20           . 
My Commission Expires:                                                  
Resides at:                                                                         
                                                                                         

NOTARY PUBLIC 
 
 

Approved As To Form:   May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  _______________________________________________________ 
Agent:    _______________________________________________________ 
Address: _______________________________________________________ 
Phone:    
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INSTRUCTION AND SUBCONTRACTORS LIST FORM 
 

The three low bidders, as well as all other bidders that desire to be considered, are required by law to 
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the 
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated 
in these Contract Documents, on the following basis: 
 

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED 
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED 

 
•  Any additional subcontractors identified in the bid documents shall also be listed. 
•  The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a 
    subcontractor list meeting the requirements of State law.  
•  List subcontractors for base bid as well as the impact on the list that the selection of any alternate 
    may have. 
•  Bidder may not list more than one subcontractor to perform the same work. 
•  Bidder must list “Self” if performing work itself. 

 
LICENSURE: 
 
The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's 
license number as issued by DOPL, if such license is required under Utah Law, shall be listed.  Bidder 
shall certify that all subcontractors, required to be licensed, are licensed as required by State law.  A 
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who 
provide only materials, equipment, or supplies to a contractor or subcontractor. 
 
BIDDER LISTING 'SELF' AS PERFORMING THE WORK: 
 
Any bidder that is properly licensed for the particular work and intends to perform that work itself in 
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the 
term ‘Self’ for that category on the subcontractor list form.  Any listing of ‘Self’ on the sublist form 
shall also include the amount allocated for that work. 
 
‘SPECIAL EXCEPTION’: 
 
A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a 
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or 
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4).  The bidder shall insert the term 
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor 
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and 
why the bidder was unable to obtain a qualified subcontractor bid.  The Director must find that the 
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in 
order for the bid to be considered.  If awarded the contract, the Director shall supervise the bidder’s 
efforts to obtain a qualified subcontractor bid.  The amount of the awarded contract may not be 
adjusted to reflect the actual amount of the subcontractor’s bid.   Any listing of ‘Special Exception’ on 
the sublist form shall also include amount allocated for that work. 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM 
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM 
Page No. 2 
 
 
GROUNDS FOR DISQUALIFICATION: 
 
The Director may not consider any bid submitted by a bidder if the bidder fails to submit a 
subcontractor list meeting the requirements of State law.  Director may withhold awarding the contract 
to a particular bidder if one or more of the proposed subcontractors are considered by the Director to 
be unqualified to do the Work or for such other reason in the best interest of the State of Utah.  
Notwithstanding any other provision in these instructions, if there is a good faith error on the sublist 
form, at the sole discretion of the Director, the Director may provide notice to the contractor and the 
contractor shall have 24 hours to submit the correction to the Director.  If such correction is submitted 
timely, then the sublist requirements shall be considered met. 
 
CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM: 
 
Subsequent to twenty-four hours after the bid opening, the contractor may change its listed 
subcontractors only after receiving written permission from the Director based on complying with all 
of the following criteria. 
 
(1) The contractor has established in writing that the change is in the best interest of the State and 

that the contractor establishes an appropriate reason for the change, which may include, but not 
is not limited to, the following reasons: the original subcontractor has failed to perform, or is 
not qualified or capable of performing, and/or the subcontractor has requested in writing to be 
released. 

(2) The circumstances related to the request for the change do not indicate any bad faith in the 
original listing of the subcontractors. 

(3) Any requirement set forth by the Director to ensure that the process used to select a new 
subcontractor does not give rise to bid shopping. 

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.   
(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change 

order being issued for the contract for such decreased amount. 
(6) The Director will give substantial weight to whether the subcontractor has consented in writing 

to being removed unless the Contractor establishes that the subcontractor is not qualified for 
the work. 

 
EXAMPLE: 
 
Example of a list where there are only four subcontractors: 
 
 

 
  
                TYPE OF WORK 

 
 SUBCONTRACTOR,  
  “SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
  CONT. LICENSE # 

 
ELECTRICAL 

 
ABCD Electric Inc. 

 
       $350,000.00 

 
    123456789000 

 
LANDSCAPING 

 
“Self” 

 
         300,000.00 

 
    123456789000 

 
CONCRETE (ALTERNATE #1) 

 
XYZ Concrete Inc 

 
         298,000.00 

 
     987654321000 

 
MECHANICAL 

 
“Special Exception”  
             (attach documentation) 

 
Fixed at:  350,000.00 

 
 (TO BE PROVIDED 
AFTER OBTAINING 
SUBCONTRACTOR) 

 
PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS  

SUBCNTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED. 
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SUBCONTRACTORS LIST 

 
 
PROJECT TITLE:                                                                                                                                   
 
Caution:   You must read and comply fully with instructions. 
 

 
  
                TYPE OF WORK 

 
              SUBCONTRACTOR,  
“SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
CONT. LICENSE # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
We certify that: 
l. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any 

alternates. 
2. We have listed “Self” or “Special Exception” in accordance with the instructions. 
3. All subcontractors are appropriately licensed as required by State law. 
 

FIRM:                                                                     
 
DATE:                                                SIGNED BY:                                                            
 
NOTICE:   FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED 
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO A 
WRITTEN CONTRACT WITH BIDDER.  ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS 
DEEMED APPROPRIATE BY DFCM.  ATTACH A SECOND PAGE IF NECESSARY.                                      
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM 
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FUGITIVE DUST PLAN 
 

 
 
 
 
 
The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of 
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice 
to proceed. 
 
The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including 
the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from 
noncompliance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 7 
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Utah Division of Air Quality 

April 20, 1999 
 
GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A 
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3,  4, 5,  6, 7 
 
Source Information: 
 
1. Name of your operation (source): provide a name if the source is a construction site. 
 
 
 
 
2.  Address or location of your operation or construction site. 
 
 
 
 
 
3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation. 
 
 
 
 
 
4. Lengths of the project, if temporary (time period). 
 
 
 
 
5. Description of process (include all sources of dust and fugitive dust).  Please, if necessary, use 

additional sheets of paper for this description.  Be sure to mark it as an attachment. 
 
 
 
 
 
6. Type of material processed or disturbed. 
 
 
 
7. Amount of material processed (tons per year, tons per month, lbs./hr., and applicable units). 
 
 
 

Page 2 of 7 
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8. Destination of product (where will the material produced be used or transported, be specific, 
provide address or specific location), information needed for temporary relocation applicants. 

 
 
 
 
 
 
9. Identify the individual who is responsible for the implementation and maintenance of fugitive 

dust control measures.  List name(s), position(s) and telephone number(s). 
 
 
 
 
 
 
10. List, and attach copies of any contract lease, liability agreement with other companies that may, 

or will, be responsible for dust control on site or on the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 3 of 7 
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Description of Fugitive Dust Emission Activities 

(Things to consider in addressing fugitive dust control strategies.) 
 
 
1. Type of activities (drilling and blasting, road construction, development construction, earth 

moving and excavation, handling and hauling materials, cleaning and leveling, etc). 
 
 
 
 
2. List type of equipment generating the fugitive dust. 
 
 
 
 
3. Diagram the location of each activity or piece of equipment on site.  Please attach the diagram. 
 
 
 
 
4. Provide pictures or drawings of each activity.  Include a drawing of the unpaved/paved road 

network used to move loads “on” and “off” property. 
 
 
 
 
5. Vehicle miles travels on unpaved roads associated with the activity (average speed). 
 
 
 
 
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.) 
 
 
 
 
7. Estimate the size of the release area at which the activity occurs (square miles).  For haul or dirt 

roads include total miles of road in use during the activity. 
 
 
 
 
 
 

Page 4 of 7 
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Description of Fugitive Dust Emission Controls on Site  

 
 
Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined 
by Approval Order conditions or federal requirements such as NSPS), and control strategies must 
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for 
compliance with R307-309-3. 
 
1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and 

haul roads. 
 
 
 
 
 
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization, 

synthetic cover, wind breaks, vegetative cover, etc). 
 
 
 
 
 
3. Method of application of dust suppressant. 
 
 
 
 
 
4. Frequency of application of dust suppressant. 
 
 
 
 
 
5. Explain what triggers the use of a special control measure other than routine measures already in 

place, such as covered loads or measures covered by a permit condition (increase in opacity, high 
winds, citizen complaints, dry conditions, etc). 

 
 
 
 
6. Explain in detail what control strategies/measures will be implemented off-hours, i.e., 

Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day. 
 
 

Page 5 of 7 
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Description of Fugitive Dust Control Off-site 
 
Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on 
public and private paved roads in compliance with R307-309-5, 6, 7. 
 
1. Types of emission controls initiated by your operation that are in place “off” property 

(application of water, covered loads, sweeping roads, vehicle cleaning, etc.). 
 
 
 
 
 
2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive 

dust, are deposited on public and private paved roads. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Submit the Dust Control Plan to: 
 
 Executive Secretary   Phone:   (801) 536-4000 
 Utah Air Quality Board  FAX:     (801) 536-4099 
 POB 144820 
 15 North 1950 West 

Salt Lake City, Utah 84114-4820 
 
 
 
 
 
 
 
 
 
 
 

Page 6 of 7 
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Fugitive Dust Control Plan Violation Report 
 
 
When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the 
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of 
Violation.  The report must include the following information: 
 
1. Name and address of dust source. 
 
 
2. Time and duration of dust episode. 
 
 
3. Meteorological conditions during the dust episode. 
 
 
4. Total number and type of fugitive dust activities and dust producing equipment within each 

operation boundary.  If no change has occurred from the existing dust control plan, the source 
should state that the activity/equipment is the same. 

 
 
5. Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or 

the sources dust control plan. 
 
 
6. Reasons for failing to control dust from the dust generating activity or equipment. 
 
 
7. New and/or additional fugitive dust control strategies necessary to achieve compliance with 

R307-309-3, 4, 5, 6, or 7. 
 
 
8. If it can not be demonstrated that the current approved Dust Control Plan can result in 

compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to 
demonstrate compliance with 307-309-3 through 7.  Within 30 days of receiving a fugitive dust 
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for 
review and approval. 

 
Submit the Dust Control Plan to: 
 Executive Secretary   Phone:   (801) 536-4000 
 Utah Air Quality Board  FAX:     (801) 536-4099 
 POB 144820 
 15 North 1950 West 
 Salt Lake City, Utah 84114-4820 
 
Attachments:  DFCM Form FDR R-307-309, Rule 307-309 

Page 7 of 7 
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300/300/____/FVA/____/_____/__/_ 
Project No.  ________ 

 
 
 

CONTRACTOR'S  AGREEMENT 
 
FOR: 
 
____________________________________ 
____________________________________ 
____________________________________ 
 
THIS CONTRACTOR'S AGREEMENT, made and entered into this ____ day of _________, 20__, by 
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter 
referred to as "DFCM", and ______________________________, incorporated in the State of 
___________ and authorized to do business in the State of Utah, hereinafter referred to as "Contractor", 
whose address is ________________________________. 
 
WITNESSETH:  WHEREAS, DFCM intends to have Work performed at _________________ 
_______________________________________________. 
 
WHEREAS, Contractor agrees to perform the Work for the sum stated herein. 
 
NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's 
Agreement, agree as follows: 
 
ARTICLE  1.  SCOPE  OF  WORK.  The Work to be performed shall be in accordance with the 
Contract Documents prepared by _______________________________________________ and entitled 
“______________________________________________________________.” 
 
The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of 
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this 
Agreement and are included in the specifications for this Project.  All terms used in this Contractor's 
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.   
 
The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the 
Contract Documents which are hereby incorporated by reference.  It is understood and agreed by the 
parties hereto that all Work shall be performed as required in the Contract Documents and shall be 
subject to inspection and approval of DFCM or its authorized representative.  The relationship of the 
Contractor to the DFCM hereunder is that of an independent Contractor. 
 
ARTICLE  2.  CONTRACT  SUM.  The DFCM agrees to pay and the Contractor agrees to accept in 
full performance of this Contractor's Agreement, the sum of ________________________________ 
_______________________________________ DOLLARS AND NO CENTS ($________.00), which 
is the base bid, and which sum also includes the cost of a 100% 
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CONTRACTOR'S  AGREEMENT 
PAGE NO. 2 
 
 
Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.  
Said bonds have already been posted by the Contractor pursuant to State law.  The required proof of 
insurance certificates have been delivered to DFCM in accordance with the General Conditions before 
the execution of this Contractor's Agreement. 
 
ARTICLE  3.  TIME  OF  COMPLETION  AND  DELAY  REMEDY.  The Work shall be 
Substantially Complete within _________________ (___) calendar days after the date of the Notice to 
Proceed.  Contractor agrees to pay liquidated damages in the amount of $______ per day for each day 
after expiration of the Contract Time until the Contractor achieves Substantial Completion in accordance 
with the Contract Documents, if Contractor's delay makes the damages applicable.  The provision for 
liquidated damages is: (a) to compensate the DFCM for delay only; (b) is provided for herein because 
actual damages can not be readily ascertained at the time of execution of this Contractor's Agreement; 
(c) is not a penalty; and (d) shall not prevent the DFCM from maintaining Claims for other non-delay 
damages, such as costs to complete or remedy defective Work. 
 
No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier, 
against the DFCM or State of Utah  for damages or other claims due to losses attributable to hindrances 
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers, 
employees or agents, except as expressly provided in the General Conditions.  The Contractor may 
receive a written extension of time, signed by the DFCM, in which to complete the Work under this 
Contractor's Agreement in accordance with the General Conditions. 
 
ARTICLE  4.  CONTRACT  DOCUMENTS.  The Contract Documents consist of this Contractor's 
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other 
Conditions), the Drawings, Specifications, Addenda and Modifications.  The Contract Documents shall 
also include the bidding documents, including the Notice to Contractors, Instructions to 
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and 
oral presentations that are documented as an attachment to the contract. 
 
All such documents are hereby incorporated by reference herein.  Any reference in this Contractor's 
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the 
importance or applicability of any other provisions of the Contract Documents. 
 
ARTICLE  5.  PAYMENT.  The DFCM agrees to pay the Contractor from time to time as the Work 
progresses, but not more than once each month after the date of Notice to Proceed, and only upon 
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent 
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials 
furnished in place or on the site.  The Contractor agrees to furnish to the DFCM invoices for materials 
purchased and on the site but not installed, for which the  
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Contractor requests payment and agrees to safeguard and protect such equipment or materials and is 
responsible for safekeeping thereof and if such be stolen, lost or destroyed, to replace same. 
 
Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be 
supplied by the Contractor at the time of request for Certificate of Payment on account.  Materials for 
which payment has been made cannot be removed from the job site without DFCM's written approval.  
Five percent (5%) of the earned amount shall be retained from each monthly payment.  The retainage, 
including any additional retainage imposed and the release of any retainage, shall be in accordance with 
UCA 13-8-5 as amended.  Contractor shall also comply with the requirements of UCA 13-8-5, including 
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention 
proceeds.  The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law 
in fulfilling the retention law requirements with subcontractors at any tier. 
 
ARTICLE  6.  INDEBTEDNESS.  Before final payment is made, the Contractor must submit evidence 
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding 
indebtedness in connection with the Work have been properly paid.  Final Payment will be made after 
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the 
applicable provisions of the General Conditions. 
 
Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial 
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in 
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any 
payment by DFCM to Contractor. 
 
ARTICLE  7.  ADDITIONAL  WORK.  It is understood and agreed by the parties hereto that no 
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in 
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents 
for such additional labor or materials has been executed.  The DFCM specifically reserves the right to 
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or 
restricting the scope of the Work. 
 
ARTICLE  8.  INSPECTIONS.  The Work shall be inspected for acceptance in accordance with the 
General Conditions. 
 
ARTICLE  9.  DISPUTES.  Any dispute, PRE or Claim between the parties shall be subject to the 
provisions of Article 7 of the General Conditions.  DFCM reserves all rights to pursue its rights and 
remedies as provided in the General Conditions.  
 
ARTICLE  10.  TERMINATION,  SUSPENSION  OR  ABANDONMENT.  This Contractor’s 
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions. 
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ARTICLE  11.  DFCM'S  RIGHT  TO  WITHHOLD  CERTAIN  AMOUNT  AND  MAKE  USE 
THEREOF.  The DFCM may withhold from payment to the Contractor such amount as, in DFCM's 
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for 
labor and services rendered and materials furnished in and about the Work.  The DFCM may apply such 
withheld amounts for the payment of such claims in DFCM's discretion.  In so doing, the DFCM shall be 
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment 
made under this Contractor's Agreement by the DFCM to the Contractor.  DFCM shall not be liable to 
the Contractor for any such payment made in good faith.  Such withholdings and payments may be made 
without prior approval of the Contractor and may be also be prior to any determination as a result of any 
dispute, PRE, Claim or litigation. 
 
ARTICLE  12.  INDEMNIFICATION.  The Contractor shall comply with the indemnification 
provisions of the General Conditions.  
 
ARTICLE  13.   SUCCESSORS AND ASSIGNMENT  OF  CONTRACT.  The DFCM and 
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to 
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such 
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s 
Agreement.   The Contractor shall not assign this Contractor’s Agreement without the prior written 
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any 
rights under this Contractor’s Agreement, without prior written consent of the DFCM. 
 
ARTICLE  14.  RELATIONSHIP  OF  THE  PARTIES.  The Contractor accepts the relationship of 
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to 
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering 
the interest of the DFCM; to furnish efficient business administration and supervision; to make best 
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in 
the best and most expeditious and economic manner consistent with the interests of the DFCM.  
 
ARTICLE  15.  AUTHORITY  TO  EXECUTE  AND  PERFORM  AGREEMENT.   Contractor 
and DFCM each represent that the execution of this Contractor's Agreement and the performance 
thereunder is within their respective duly authorized powers. 
 
ARTICLE  16.  ATTORNEY  FEES  AND  COSTS.  Except as otherwise provided in the dispute 
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable 
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this 
Contractor's Agreement or recover damages or any other action as a result of a breach thereof. 
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day 
and year stated hereinabove. 
 
 
       CONTRACTOR:                              
 
              
       Signature                                 Date 
 
       Title:         
State of       _____________) 
             )                                                   
County of    _____________)    Please type/print name clearly 
 
On this ____ day of _________, 20____, personally appeared before me, __________________, 
whose identity is personally known to me (or proved to me on the basis of satisfactory evidence) and 
who by me duly sworn (or affirmed), did say that he (she) is the ________________ (title or office) of 
the firm and that said document was signed by him (her) in behalf of said firm. 
 
       _____________________________ 
       Notary Public 
(SEAL) 
       My Commission Expires _________ 
 
 
 
 
APPROVED AS TO AVAILABILITY  DIVISION OF FACILITIES 
OF FUNDS:      CONSTRUCTION AND MANAGEMENT 
 
               
Financial Manager,                      Date  ________________        Date 
Division of Facilities Construction    Manager - 
and Management     Capital ___________  
 
 
 
 
APPROVED AS TO FORM:    APPROVED FOR EXPENDITURE: 
ATTORNEY GENERAL    
May 25, 2005             
By: Alan S. Bachman     Division of Finance                                Date 
 Asst Attorney General 
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PERFORMANCE  BOND 
 (Title 63, Chapter 56, U. C. A. 1953, as Amended) 
 

That                                                                                                                                                           hereinafter referred to as the "Principal" and 
                                                                                                                               , a corporation organized and existing under the laws of the State of  
 , with its principal office in the City of                                      and authorized to transact business in this State and U. S. Department of the Treasury 
Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on  Federal Bonds and as Acceptable Reinsuring Companies); 
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of    
                                                    DOLLARS ($                                        ) for the payment whereof, the 
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract  with the Obligee, dated the                   day of                                 , 20         , to 
construct                                                                                                                                                                                                                          
in the County of                                  , State of Utah, Project No.                                    , for the approximate sum of                                
                                                                                                                                                           Dollars ($                                             ), which 
Contract is hereby incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the  
Contract Documents including, but not limited to, the Plans, Specifications and conditions   thereof, the one year performance warranty, and the terms of the  
Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.  
 

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors, 
administrators or successors of the Owner. 
 

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties. 
 

PROVIDED,  HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, 
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this             day of                               ,  20           . 
 
WITNESS OR ATTESTATION: PRINCIPAL: 
 
                                                                                                                                                                                                                   
 

By:                                                                                                       
             (Seal) 

Title:                                                                                                    
 
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                                  
 

By:                                                                                                    
       Attorney-in-Fact                                                                   (Seal) 

STATE OF                                       ) 
                                                         )   ss. 
COUNTY OF                                   ) 
 
On this               day of                                      ,  20       , personally appeared before me                                                                                                   , whose 
identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney 
in-fact of the above-named Surety Company and  that  he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah  in 
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                                  , 20             . 
 
My commission expires:                                                         
Resides at:                                                                               ________       

NOTARY PUBLIC 
 
 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 
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PAYMENT  BOND 
 (Title 63, Chapter 56, U. C. A. l953, as Amended) 
 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                      hereinafter referred to as the "Principal," and                
                                                 , a corporation organized and existing under the laws of the State  of      authorized to do business in this State 
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as 
Acceptable Reinsuring Companies); with its principal office in the City of   ,  hereinafter referred to as the "Surety," are held and firmly bound unto 
the State of Utah hereinafter referred to as the "Obligee," in the amount of            
Dollars ($                                        ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors 
and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the                day of                                     , 20         ,  
to construct                
in the County of                                   , State of Utah, Project No.                                    for the approximate sum of             
                                                                                   Dollars ($                 ), which contract is hereby 
incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal  
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, l953, as amended, and in the prosecution of the 
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.  
 

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms  
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,  
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications  
or drawings and agrees that they shall become part of the Contract Documents. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and  
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this               day of                              , 20         . 
 
WITNESS OR ATTESTATION:     PRINCIPAL: 
 
                                                                                                                                                                                                            
 

By:                                                                                                     
                                                                                 (Seal) 

Title:                                                                                                    
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                             
 

By:                                                                                                       
STATE OF                                      )            Attorney-in-Fact                                                                (Seal) 
                                                        )  ss.  
COUNTY OF                                 ) 
 

On this                day of                                                , 20          ,  personally appeared before me             
                                                                                                                                        , whose identity is personally known to me or proved  to  me on  the basis of 
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly 
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and 
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this               day of                                                             ,  20            . 
 
My commission expires:                                                  
Resides at:                                                                                                                                                                         

   NOTARY PUBLIC 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 
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CHANGE ORDER #_________________ 
____________________________________________________________________________________________ 
 
CONTRACTOR:     AGENCY OR INSTITUTION:  
       PROJECT NAME:   
       PROJECT NUMBER:   
       CONTRACT NUMBER:   
ARCHITECT:      DATE:     
____________________________________________________________________________________________ 
 

               AMOUNT                 DAYS CONSTRUCTION 
CHANGE 
DIRECTIVE NO. 

PROPOSAL 
REQUEST 
NO.  

 
 INCREASE 

 
 DECREASE 

 
INCREASE 

 
DECREASE 

 
 

     

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

   

                               Amount                Days                 Date 
 
ORIGINAL CONTRACT 

   

 
TOTAL PREVIOUS CHANGE ORDERS  

   
 

 
TOTAL THIS CHANGE ORDER  

   
 

 
ADJUSTED CONTRACT 

   

 
DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this Change Order 
shall constitute the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and 
indirect costs and effects related to, incidental to, and/or reasonably implied from such change in the contract terms, 
sum, scope of the Work and time. 
 
Contractor:                                                                                                                                          

 Date 
Architect/Engineer:                                                                                                                                            

 Date 
Agency or Institution:                                                                                                                          

 Date 
DFCM:                                                                                                                               

 Date 
Funding Verification:                                                                                                               
                                                                                                                Date 
 

Page _____ of _____page(s) 
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CERTIFICATE  OF  SUBSTANTIAL  COMPLETION 
 
 
PROJECT                                                                                                       PROJECT NO:      
 
AGENCY/INSTITUTION __            
 
AREA ACCEPTED                
 
The Work performed under the subject Contract has been reviewed on this date and found to be Substantially 
Completed as defined in the General Conditions; including that the construction is sufficiently completed in 
accordance with the Contract Documents, as modified by any change orders agreed to by the parties, so that the State 
of Utah can occupy the Project or specified area of the Project for the use for which it is intended. 
 
The DFCM accepts the Project or specified area of the Project as Substantially Complete and will assume full  
possession of the Project or specified area of the Project at                    (time) on                                         (date). 
 
The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, 
including utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below: 
 
                
 
                
 
                
 
A list of items to be completed or corrected is attached hereto.  The failure to include an item on it does not alter the 
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including 
authorized changes thereof. 
 
The Contractor shall complete or correct the Work on the list of items appended hereto within                      
calendar days from the above date of issuance of this Certificate.  The amount withheld pending completion of the list 
of items noted and agreed to shall be: $_____________________. 
 
       by:         
CONTRACTOR (include name of firm)                                                                                                            DATE 
 
       by:         
A/E                                                                                                                                                                      DATE 
 
       by:         
USING INSTITUTION OR AGENCY                                                                                                              DATE 
 
       by:         
DFCM                                                                                                                                                                  DATE 
 
             cc:  Parties Noted 

DFCM, Director 
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SECTION 02300 - EARTHWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Preparing subgrades for slabs-on-grade, walks, and pavements. 
2. Excavating and backfilling for buildings and structures. 
3. Drainage course for slabs-on-grade. 
4. Base course for asphalt paving. 
5. Excavating and backfilling trenches for buried mechanical and electrical utilities and pits 

for buried utility structures. 

B. Related Sections include the following: 

1. Division 1 Section "Construction Facilities and Temporary Controls." 
2. Division 3 Section "Cast-in-Place Concrete" for granular course over vapor retarder. 

1.3 DEFINITIONS 

A. Backfill:  Soil materials used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Layer placed between the subbase course and asphalt paving. 

C. Bedding Course:  Layer placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Layer supporting slab-on-grade used to minimize capillary flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations. 

1. Additional Excavation:  Excavation below subgrade elevations as directed by Architect.  
Additional excavation and replacement material will be paid for according to Contract 
provisions for changes in the Work. 

2. Bulk Excavation:  Excavations more than 10 feet in width and pits more than 30 feet in 
either length or width. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 
dimensions without direction by Architect.  Unauthorized excavation, as well as remedial 
work directed by Architect, shall be without additional compensation. 
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G. Fill:  Soil materials used to raise existing grades. 

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or 
below the ground surface. 

I. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or 
backfill immediately below subbase, drainage fill, or topsoil materials. 

J. Utilities include on-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

1.4 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according 
to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according 
to ASTM D 3740 and ASTM E 548. 

1.5 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted in writing by Architect and then only after arranging to provide temporary utility 
services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 
3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and SM, or a 
combination of these group symbols; free of rock or gravel larger than 3 inches in any 
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils:  ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, CH, OL, 
OH, and PT, or a combination of these group symbols. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Backfill and Fill:  Satisfactory soil materials. 
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E. Base:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch sieve and 
not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve. 

G. Drainage Fill:  Washed, narrowly graded mixture of crushed stone, or crushed or uncrushed 
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2- inch 
sieve and 0 to 5 percent passing a No. 8 sieve. 150 mm 

2.2 ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, minimum 6 inches (150 mm) 
wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of utility, with metallic 
core encased in a protective jacket for corrosion protection, detectable by metal detector when 
tape is buried up to 30 inches (750 mm) deep; colored as follows: 

1. Red:  Electric. 
2. Yellow:  Gas, oil, steam, and dangerous materials. 
3. Orange:  Telephone and other communications. 
4. Blue:  Water systems. 
5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations. 

B. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide 
protective insulating materials as necessary. 

C. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage 
ditches. 
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2. Install a dewatering system to keep subgrades dry and convey ground water away from 
excavations.  Maintain until dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavation to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered, including rock, soil materials, and obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  
Extend excavations a sufficient distance from structures for placing and removing concrete 
formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms 
to required lines and grades to leave solid base to receive other work. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 1 inch.  Do not disturb bottom of excavations intended for bearing surface. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated cross sections, elevations, and 
grades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide a working clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit, unless otherwise indicated. 

1. Clearance:  12 inches on each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels 
of pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and sharp 
objects along trench subgrade. 



Utah National Guard 5 02300 
Logan Armory- Unheated Storage Building July 2005 EARTHWORK 
DFCM Project No. 05191480/Contract No. 057481 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-
duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an 
undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand 
backfill.

3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

D. Trench Bottoms:  Excavate trenches 4 inches deeper than bottom of pipe elevation to allow for 
bedding course.  Hand excavate for bell of pipe. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

3.8 APPROVAL OF SUBGRADE 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

1. Additional excavation and replacement material will be paid for according to Contract 
provisions for changes in the Work. 

C. Proof roll subgrade with heavy pneumatic-tired equipment to identify soft pockets and areas of 
excess yielding.  Do not proof roll wet or saturated subgrades. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation.  Lean 
concrete fill may be used when approved by Architect. 

1. Fill unauthorized excavations under other construction or utility pipe as directed by 
Architect. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow materials and satisfactory excavated soil materials.  Stockpile soil materials 
without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to 
prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

3.11 BACKFILL 
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A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for record documents. 
3. Inspecting and testing underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

3.12 UTILITY TRENCH BACKFILL 

A. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

B. Backfill trenches excavated under footings and within 18 inches of bottom of footings; fill with 
concrete to elevation of bottom of footings. 

C. Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 30 inches below 
surface of roadways.  After installing and testing, completely encase piping or conduit in a 
minimum of 4 inches of concrete before backfilling or placing roadway subbase. 

D. Place and compact initial backfill of subbase material, free of particles larger than 1 inch, to a 
height of 12 inches over the utility pipe or conduit. 

1. Carefully compact material under pipe haunches and bring backfill evenly up on both 
sides and along the full length of utility piping or conduit to avoid damage or displacement 
of utility system. 

E. Coordinate backfilling with utilities testing. 

F. Fill voids with approved backfill materials while shoring and bracing, and as sheeting is 
removed. 

G. Place and compact final backfill of satisfactory soil material to final subgrade. 

3.13 FILL 

A. Preparation:  Remove vegetation, topsoil, debris, unsatisfactory soil materials, obstructions, and 
deleterious materials from ground surface before placing fills. 

B. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

C. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 
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3.14 MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill material on surfaces that are muddy, frozen, or contain frost or 
ice.

2. Remove and replace, or scarify and air-dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3.15 COMPACTION OF BACKFILLS AND FILLS 

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil to not less than the following percentages of maximum dry unit weight according 
to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill material at 92 percent. 

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill material at 85 percent. 

3.16 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free from irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and elevations 
indicated.

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot  straightedge. 

3.17 SUBBASE AND BASE COURSES 
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A. Install separation fabric on prepared subgrade according to manufacturer's written instructions, 
overlapping sides and ends. 

B. Under pavements and walks, place subbase course on prepared subgrade and as follows: 

1. Place base course material over subbase. 
2. Compact subbase and base courses at optimum moisture content to required grades, 

lines, cross sections, and thickness to not less than 95 percent of maximum dry unit 
weight according to ASTM D 1557. 

3. Shape subbase and base to required crown elevations and cross-slope grades. 
4. When thickness of compacted subbase or base course is 6 inches or less, place 

materials in a single layer. 
5. When thickness of compacted subbase or base course exceeds 6 inches, place materials 

in equal layers, with no layer more than 6 inches thick or less than 3 inches thick when 
compacted. 

3.18 DRAINAGE COURSE 

A. Under slabs-on-grade, place drainage course on prepared subgrade and as follows: 

1. Compact drainage course to required cross sections and thickness to not less than 95 
percent of maximum dry unit weight according to ASTM D 698. 

2. When compacted thickness of drainage course is 6 inches or less, place materials in a 
single layer. 

3. When compacted thickness of drainage course exceeds 6 inches, place materials in 
equal layers, with no layer more than 6 inches thick or less than 3 inches thick when 
compacted. 

3.19 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent geotechnical engineering testing 
agency to perform field quality-control testing. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earthwork only after test results for previously completed work comply with 
requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities.  Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following 
locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill 
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab, but in 
no case fewer than three tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for each 100 
feet or less of wall length, but no fewer than two tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for 
each 150 feet or less of trench length, but no fewer than two tests. 
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E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 
required; recompact and retest until specified compaction is obtained. 

3.20 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape 
and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to the greatest extent possible. 

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 
trash, and debris, and legally dispose of it off Owner's property. 

END OF SECTION 02300 
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SECTION 03301 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Contractor is responsible for engineering of all concrete work. 

1.2 SUMMARY 

A. This Section specifies cast-in-place concrete, including reinforcement, concrete materials, mix 
design, placement procedures, and finishes. 

B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for drainage fill under slabs-on-grade. 

1.3 SUBMITTALS 

A. General:  In addition to the following, comply with submittal requirements in ACI 301. 

B. Product Data:  For each type of manufactured material and product indicated. 

C. Design Mixes:  For each concrete mix. 

D. Shop Drawings: For reinforcement: show size, bends, spacing, length and placement. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed concrete work similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products 
complying with ASTM C 94 requirements for production facilities and equipment. 

C. Source Limitations:  Obtain each type of cement of the same brand from the same manufacturer's 
plant, each aggregate from one source, and each admixture from the same manufacturer. 

D. Comply with ACI 301, "Specification for Structural Concrete," including the following, unless 
modified by the requirements of the Contract Documents. 

1. General requirements, including submittals, quality assurance, acceptance of structure, and 
protection of in-place concrete. 

2. Formwork and form accessories. 
3. Steel reinforcement and supports. 
4. Concrete mixtures. 
5. Handling, placing, and constructing concrete. 

PART 2 - PRODUCTS 

2.1 FORMWORK 
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A. Furnish formwork and form accessories according to ACI 301. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 , deformed. 

B. Plain-Steel Wire:  ASTM A 82, as drawn. 

2.3 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type as determined by qualified ebgineer. 

B. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, not exceeding 3/4-inch nominal size. 

C. Water:  Potable and complying with ASTM C 94. 

2.4 ADMIXTURES 

A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-
soluble chloride ions by mass of cement and to be compatible with other admixtures.  Do not use 
admixtures containing calcium chloride. 

B. Air-Entraining Admixture:  ASTM C 260. 

2.5 RELATED MATERIALS 

A. Vapor Retarder:  Multi-ply reinforced polyethylene sheet, ASTM E 1745, Class C, not less than 
7.8 mils thick; or polyethylene sheet, ASTM D 4397, not less than 10 mils thick. 

B. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. 

D. Concrete Sealer: CEMENTONE Clear Sealer A-764 by Scofield 

2.6 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to 
fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. 

2.7 CONCRETE MIXES 

A. Comply with ACI 301 requirements for concrete mixtures. 

B. Prepare design mixes, proportioned according to ACI 301, for normal-weight concrete determined 
by either laboratory trial mix or field test data bases, as follows: 

1. Compressive Strength (28 Days):  as determined by structural engineer. 
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C. Add air-entraining admixture at manufacturer's prescribed rate, when required by mix design, to 
result in concrete at point of placement having an air content of 6.0 percent within a tolerance of 
plus 1.0 or minus 1.0 percent. 

1. Air content of trowel-finished interior concrete floors shall not exceed 3.0 percent. 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Comply with ASTM C 94 and ASTM C 1116. 

1. When air temperature is between 85 and 90 deg F , reduce mixing and delivery time from 1-
1/2 hours to 75 minutes; when air temperature is above 90 deg F , reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, construct, erect, shore, brace, and maintain formwork according to ACI 301. 

3.2 VAPOR RETARDER 

A. Install, protect, and repair vapor-retarder sheets according to ASTM E 1643; place sheets in 
position with longest dimension parallel with direction of pour. 

B. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.3 STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

3.4 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Locate and install so as not to impair strength or appearance of concrete, at 
locations indicated or as approved by Architect. 

C. Contraction (Control) Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at 
least one-fourth of the concrete thickness, as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each 
edge of joint with groover tool to a radius of 1/8 inch .  Repeat grooving of contraction joints 
after applying surface finishes.  Eliminate groover marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will 
not tear, abrade, or otherwise damage surface and before concrete develops random 
contraction cracks. 

3. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness. 
4. Locations: 4’ on center, maxi mum, unless indicated otherwise. 
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3.5 CONCRETE PLACEMENT 

A. Comply with recommendations in ACI 304R for measuring, mixing, transporting, and placing 
concrete. 

B. Consolidate concrete with mechanical vibrating equipment. 

3.6 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defective areas repaired and patched, and fins and other projections exceeding 1/4 inch in 
height rubbed down or chipped off. 

1. Apply to concrete surfaces not exposed to view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defective areas.  Completely remove fins and other projections. 

1. Apply to concrete surfaces exposed to view or to be covered with a coating or covering 
material applied directly to concrete, such as waterproofing, dampproofing, veneer plaster, 
or painting. 

2. Do not apply rubbed finish to smooth-formed finish. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 
surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.7 FINISHING UNFORMED SURFACES 

A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for 
concrete surfaces.  Do not wet concrete surfaces. 

B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or 
darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater 
appears on the surface. 

1. Do not further disturb surfaces before starting finishing operations. 

C. Float Finish:  Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to 
floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, built-up or 
membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish:  Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces 
exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a 
cleavage membrane, paint, or another thin film-finish coating system. 

3.8 TOLERANCES 

A. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

3.9 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection, and follow recommendations 
in ACI 305R for hot-weather protection during curing. 
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B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Begin curing after finishing concrete, but not before free water has disappeared from concrete 
surface. 

D. Curing Methods:  Cure formed and unformed concrete for at least seven days by moisture curing, 
moisture-retaining-cover curing, curing compound, or a combination of these as follows: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces 

and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for 
curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 
inches , and sealed by waterproof tape or adhesive.  Immediately repair any holes or tears 
during curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair damage 
during curing period. 

3.10 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months.  Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces 
of joint clean and dry. 

C. Install sealants in exterior pavement joints according to Division 7 Section “Joint Sealants”. 

3.11 SEALER 

A. apply two coats of sealer In accordance with manufacturer’s written instructions. 

3.12 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to sample 
materials, perform tests, and submit test reports during concrete placement according to 
requirements specified in this Article.  Perform tests according to ACI 301. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 
1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) 

or fraction thereof of each concrete mix placed each day. 
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a. When frequency of testing will provide fewer than five compressive-strength tests for 
each concrete mix, testing shall be conducted from at least five randomly selected 
batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mix.  Perform additional tests when 
concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173, 
volumetric method, for structural lightweight concrete; one test for each composite sample, 
but not less than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
(4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each 
composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of four 
standard cylinder specimens for each composite sample. 

a. Cast and field cure one set of four standard cylinder specimens for each composite 
sample. 

6. Compressive-Strength Tests:  ASTM C 39; test two laboratory-cured specimens at 7 days 
and two at 28 days. 

a. Test two field-cured specimens at 7 days and two at 28 days. 
b. A compressive-strength test shall be the average compressive strength from two 

specimens obtained from same composite sample and tested at age indicated. 

C. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 
cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting 
and curing in-place concrete. 

D. Strength of each concrete mix will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 psi 
(3.4 MPa). 

E. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 
48 hours of testing.  Reports of compressive-strength tests shall contain Project identification 
name and number, date of concrete placement, name of concrete testing and inspecting agency, 
location of concrete batch in Work, design compressive strength at 28 days, concrete mix 
proportions and materials, compressive breaking strength, and type of break for both 7-and 28-
day tests. 

F. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

G. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect.  Testing and inspecting agency may conduct tests to 
determine adequacy of concrete by cored cylinders complying with ASTM C 42 or by other 
methods as directed by Architect. 

3.13 REPAIRS 

A. Remove and replace concrete that does not comply with requirements in this Section. 

END OF SECTION 03301 
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SECTION 05500 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Metal bollards. 

B. Related Sections include the following: 

1. Division 3 Section "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, 
wedge-type inserts and other items indicated to be cast into concrete. 

1.3 PERFORMANCE REQUIREMENTS 

A. Thermal Movements:  Provide exterior metal fabrications that allow for thermal movements 
resulting from the following maximum change (range) in ambient and surface temperatures by 
preventing buckling, opening of joints, overstressing of components, failure of connections, and 
other detrimental effects.  Base engineering calculation on surface temperatures of materials 
due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 

1.4 SUBMITTALS 

A. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

1.6 PROJECT CONDITIONS 
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A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication and indicate measurements on 
Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating metal fabrications without 
field measurements.  Coordinate wall and other contiguous construction to ensure that 
actual dimensions correspond to established dimensions. 

2. Provide allowance for trimming and fitting at site. 

1.7 COORDINATION 

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

C. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is 
indicated or required by structural loads. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior 
use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at 
exterior walls.  Provide stainless-steel fasteners for fastening aluminum.  Select fasteners for 
type, grade, and class required. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, 
ASTM A 563; and, where indicated, flat washers. 

C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, nuts 
and, where indicated, flat washers; ASTM F 593 for bolts and ASTM F 594 for nuts, Alloy 
Group 1. 

D. Anchor Bolts:  ASTM F 1554, Grade 36. 
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2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79. 

C. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for 
interior and exterior applications. 

E. Concrete Materials and Properties:  Comply with requirements in Division 3 Section "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 3000 psi, unless otherwise indicated. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units 
only as necessary for shipping and handling limitations.  Use connections that maintain 
structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius 
of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work true to line and level with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) 
screws or bolts, unless otherwise indicated.  Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items. 
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I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 

1. Where units are indicated to be cast into concrete or built into masonry, equip with 
integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch 
embedment and 2-inch hook, not less than 8 inches from ends and corners of units and 
24 inches o.c., unless otherwise indicated. 

2.6 METAL BOLLARDS 

A. Fabricate metal bollards from Schedule 40 steel pipe. 

2.7 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.8 STEEL AND IRON FINISHES 

A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for SSPC surface preparation specifications and 
environmental exposure conditions of installed metal fabrications: 

1. Exteriors (SSPC Zone 1B):  SSPC-SP 6/NA CE No. 3, "Commercial Blast Cleaning." 

B. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with 
galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, 
unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: 
Shop, Field, and Maintenance Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal 
fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges 
and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels.

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 
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1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and 
other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

3.2 INSTALLING PIPE BOLLARDS 

A. Anchor bollards in concrete in formed or core-drilled holes not less than 8 inches deep and 3/4 
inch larger than OD of bollard.  Fill annular space around bollard solidly with nonshrink, 
nonmetallic grout; mixed and placed to comply with grout manufacturer's written instructions.  
Slope grout up approximately 1/8 inch toward bollard. 

B. Fill bollards solidly with concrete, mounding top surface to shed water. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 9 painting Sections. 

END OF SECTION 05500 
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SECTION 07920 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.3 SUMMARY 

A. This Section includes sealants for the following applications, including those specified by 
reference to this Section: 

1. Exterior joints in the following vertical surfaces and nontraffic horizontal surfaces: 

a. Joints between different materials. 
b. Perimeter joints between materials and frames of doors and windows. 
c. Other joints as indicated. 

2. Exterior joints in the following horizontal traffic surfaces: 
a. Control, expansion, and isolation joints in cast-in-place concrete slabs. 

3. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces: 

a. Perimeter joints of exterior openings where indicated. 
b. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows, and elevator entrances. 
c. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
d. Other joints as indicated. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 
joint seals without staining or deteriorating joint substrates. 

B. Provide joint sealants for interior applications that establish and maintain airtight and water-
resistant continuous joint seals without staining or deteriorating joint substrates. 

1.5 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view. 

D. Product Certificates:  Signed by manufacturers of joint sealants certifying that products 
furnished comply with requirements and are suitable for the use indicated. 
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J. Product Test Reports:  From a qualified testing agency indicating sealants comply with 
requirements, based on comprehensive testing of current product formulations. 

K. Warranties:  Special warrantie s specified in this Section. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has specialized in installing joint sealants 
similar in material, design, and extent to those indicated for this Project and whose work has 
resulted in joint-sealant installations with a record of successful in-service performance. 

B. Source Limitations:  Obtain each type of joint sealant through one source from a single 
manufacturer.

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original unopened containers or bundles with labels indicating 
manufacturer, product name and designation, color, expiration date, pot life, curing time, and 
mixing instructions for multicomponent materials. 

B. Store and handle materials in compliance with manufacturer's written instructions to prevent 
their deterioration or damage due to moisture, high or low temperatures, contaminants, or other 
causes.

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with installation of joint sealants under the following 
conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint 
sealant manufacturer. 

3. When joint substrates are wet. 

B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are 
less than those allowed by joint sealant manufacturer for applications indicated. 

C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants 
capable of interfering with adhesion are removed from joint substrates. 

PART 2 - PRODUCTS 

2.1 PRODUCTS AND MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the products specified in the sealant 
schedules at the end of Part 3. 

2.2 MATERIALS, GENERAL 
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A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range for 
this characteristic. 

2.3 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealant Standard:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant in the Elastomeric Joint-Sealant Schedule at the 
end of Part 3, including those referencing ASTM C 920 classifications for type, grade, class, 
and uses. 

C. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified in the 
Elastomeric Joint-Sealant Schedule to be nonstaining to porous substrates, provide products 
that have undergone testing according to ASTM C 1248 and have not stained porous joint 
substrates indicated for Project. 

E. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will 
come in repeated contact with food, provide products that comply with 21 CFR 177.2600. 

2.4 SOLVENT-RELEASE JOINT SEALANTS 

A. Acrylic-Based Solvent-Release Joint-Sealant Standard:  Comply with ASTM C 1311 for each 
product of this description indicated in the Solvent-Release Joint-Sealant Schedule at the end 
of Part 3. 

C. Butyl-Rubber-Based Solvent-Release Joint-Sealant Standard:  Comply with ASTM C 1085 for 
each product of this description indicated in the Solvent-Release Joint-Sealant Schedule at the 
end of Part 3. 

D. Pigmented Narrow Joint Sealant:  For each product of this description indicated in the Solvent-
Release Joint-Sealant Schedule at the end of Part 3 provide manufacturer's standard, solvent-
release-curing, pigmented, synthetic-rubber sealant complying with AAMA 803.3 and 
formulated for sealing joints (5 mm) or smaller in width. 

2.8 JOINT-SEALANT BACKING 

A. General:  Provide sealant backings of material and type that are nonstaining; are compatible 
with joint substrates, sealants, primers, and other joint fillers; and are approved for applications 
indicated by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, of type indicated below and of size and density to 
control sealant depth and otherwise contribute to producing optimum sealant performance: 

1. Type C:  Closed-cell material with a surface skin. 
2. Type O:  Open-cell material. 
3. Type B:  Bicellular material with a surface skin. 
4. Type:  Any material indicated above. 

C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying 
with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at 
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temperatures down to (minus 32 deg C).  Provide products with low compression set and of 
size and shape to provide a secondary seal, to control sealant depth, and otherwise contribute 
to optimum sealant performance. 

D. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint where such adhesion would result in sealant failure.  Provide self-
adhesive tape where applicable. 

2.9 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants with joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical 
abrading, or a combination of these methods to produce a clean, sound substrate 
capable of developing optimum bond with joint sealants.  Remove loose particles 
remaining from above cleaning operations by vacuuming or blowing out joints with oil-
free compressed air.  Porous joint surfaces include the following: 

a. Concrete. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm 

substrates, or leave residues capable of interfering with adhesion of joint sealants. 
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a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where recommended in writing by joint sealant 
manufacturer, based on prior experience.  Apply primer to comply with joint sealant 
manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do not allow 
spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by 
cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

D. Install sealant backings of type indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application 

and replace them with dry materials. 

E. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and back of joints. 

F. Install sealants by proven techniques to comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses provided for each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

G. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified below to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion 
of sealant with sides of joint. 

1. Remove excess sealants from surfaces adjacent to joint. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise 

indicated.
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3.5 CLEANING 

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are 
without deterioration or damage at time of Substantial Completion.  If, despite such protection, 
damage or deterioration occurs, cut out and remove damaged or deteriorated joint sealants 
immediately so installations with repaired areas are indistinguishable from the original work. 

3.7 ELASTOMERIC JOINT-SEALANT SCHEDULE 

A. Single-Component Nonsag Urethane Sealant:  Where joint sealants of this type are indicated, 
provide products complying with the following: 

1. Products:  Available products include the following:   

a. Chem-Calk 900; Bostik Inc. 
b. Chem-Calk 915; Bostik Inc. 
c. Chem-Calk 945; Bostik Inc. 
d. Vulkem 921; Mameco International. 
e. PR-255; Ohio Sealants, Inc. 
f. Dynatrol I; Pecora Corporation. 
g. Flexiprene 1000; Polymeric Systems, Inc. 
h. PSI-901; Polymeric Systems, Inc. 
i. SM7100 Permathane; Schnee-Morehead, Inc. 
j. DyMonic; Tremco. 

2. Type and Grade:  S (single component) and NS (nonsag). 
3. Class:  12-1/2 or 25.   
4. Use Related to Exposure:  NT (nontraffic). 
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates 

indicated, O.

a. Use O Joint Substrates:  Aluminum coated with a high-performance coating, 
galvanized steel, and wood.

6. Applications:  Metal flashings and reglet joints. 

B. Two-Part Epoxidized Nonsag Urethane: 
1. Applications: Outside and inside faces of exterior wall, door and window frames between 

wall and frame; exterior and interior joints in masonry, vertical stone, vertical simulated 
stone, and concrete; exterior vertical joints not otherwise indicated.

C. Multi-Component Urethane Concrete Sealant: 
1. Applications: Joints in exterior concrete paving and curbs and gutters.
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END OF SECTION 07920 
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SECTION 08331 - OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following types of overhead coiling doors: 

1. Service doors. 

1.3 DEFINITIONS 

A. Operation Cycle:  One complete cycle of a door begins with the door in the closed position.  The 
door is then moved to the open position and back to the closed position. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide overhead coiling doors capable of withstanding the effects of 
gravity loads and the following loads and stresses without evidencing permanent deformation of 
door components: 

1. Wind Load:  Uniform pressure (velocity pressure) of 20 lbf/sq. ft., acting inward and 
outward. 

B. Operation-Cycle Requirements:  Design overhead coiling door components and operator to 
operate for not less than 20,000 cycles. 

1.5 SUBMITTALS 

A. Product Data:  For each type and size of overhead coiling door and accessory.  Include details 
of construction relative to materials, dimensions of individual components, profiles, and finishes.  
Provide roughing-in diagrams, operating instructions, and maintenance information.  Include the 
following:

1. Setting drawings, templates, and installation instructions for built-in or embedded anchor 
devices. 

B. Shop Drawings:  For special components and installations not dimensioned or detailed in 
manufacturer's data sheets. 

C. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors 
available for units with factory-applied finishes. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer who is an authorized representative of 
the overhead coiling door manufacturer for both installation and maintenance of units required 
for this Project. 

B. Source Limitations:  Obtain overhead coiling doors through one source from a single 
manufacturer. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Alpine Overhead Doors, Inc. 
2. Atlas Door Corp.; Div. of Clopay Building Products Co. 
3. The Cookson Company. 
4. Cornell Iron Works Inc. 
5. Dynamic Closures (1995) LTD. 
6. Mahon Door Corp. 
7. McKeon Rolling Steel Door Company, Inc. 
8. Overhead Door Corporation. 
9. Pacific Rolling Door Co. 
10. Raynor Garage Doors. 
11. Roll-Lite Door Corp.; Div. of Clopay Building Products Co. 
12. Southwestern Steel Rolling Door Co. 
13. Wayne-Dalton Corp. 
14. Windsor Door; A United Dominion Company. 

2.2 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtain:  Fabricate overhead coiling door curtain of interlocking slats, designed to 
withstand wind loading indicated, in a continuous length for width of door without splices.  
Unless otherwise indicated, provide slats of material thickness recommended by door 
manufacturer for performance, size, and type of door indicated, and as follows: 

1. Steel Door Curtain Slats:  Structural-quality, cold-rolled galvanized steel sheets 
complying with ASTM A 653, with G90 zinc coating. 

a. Provide manufacturer's standard flat-profile slats. 

B. Endlocks:  Malleable-iron castings galvanized after fabrication, secured to curtain slats with 
galvanized rivets, or high-strength nylon.  Provide locks on not less than alternate curtain slats 
for curtain alignment and resistance against lateral movement. 

C. Windlocks:  Malleable-iron castings secured to curtain slats with galvanized rivets or high-
strength nylon, as required to comply with wind load. 

D. Bottom Bar:  Consisting of 2 angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick, either 
galvanized or stainless-steel or aluminum extrusions to suit type of curtain slats. 
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1. Astragal:  Provide a replaceable, adjustable, continuous, compressible gasket of flexible 
vinyl, rubber, or neoprene, between angles or fitted to shape, as a cushion bumper for 
interior door. 

E. Curtain Jamb Guides:  Fabricate curtain jamb guides of steel angles, or channels and angles, 
with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to 
withstand loading.  Build up units with not less than 3/16-inch- thick, galvanized steel sections 
complying with ASTM A 36, and ASTM A 123.  Slot bolt holes for guide adjustment.  Provide 
removable stops on guides to prevent overtravel of curtain and a continuous bar for holding 
windlocks. 

2.3 HOODS AND ACCESSORIES 

A. Hood:  Form to entirely enclose coiled curtain and operating mechanism at opening head and 
act as weatherseal.  Contour to suit end brackets to which hood is attached.  Roll and reinforce 
top and bottom edges for stiffness.  Provide closed ends for surface-mounted hoods and fascia 
for any portion of between-jamb mounting projecting beyond wall face.  Provide intermediate 
support brackets as required to prevent sag. 

1. Fabricate steel hoods, for steel doors, of not less than 0.028-inch thick, hot-dip 
galvanized steel sheet with G90 zinc coating, complying with ASTM A 653. 

2. Shape:  Square. 
3. Exterior Mounted Door:  Fabricate hood with sealant-joint bead profile for applying joint 

sealant. 

B. Weatherseals:  Provide replaceable, adjustable, continuous, compressible weather-stripping 
gaskets fitted to bottom and at top of exterior doors, unless otherwise indicated.  At door head, 
use 1/8-inch- thick, replaceable, continuous sheet secured to inside of curtain coil hood. 

1. In addition, provide replaceable, adjustable, continuous, flexible, 1/8-inch- thick seals of 
flexible vinyl, rubber, or neoprene at door jambs for a weathertight installation. 

C. Push/Pull Handles:  For push-up-operated or emergency-operated doors, provide galvanized 
steel lifting handles on each side of door. 

1. Provide pull-down straps or pole hooks for doors more than 84 inches high. 

D. Slide Bolt:  Fabricate with side locking bolts to engage through slots in tracks for locking by 
padlock, located on both left and right jamb sides, operable from coil side. 

2.4 COUNTERBALANCING MECHANISM 

A. General:  Counterbalance doors by means of adjustable-tension steel helical torsion spring, 
mounted around a steel shaft and contained in a spring barrel connected to door curtain with 
required barrel rings.  Use grease-sealed bearings or self-lubricating graphite bearings for 
rotating members. 

B. Counterbalance Barrel:  Fabricate spring barrel of hot-formed, structural-quality, welded or 
seamless carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up 
curtain without distortion of slats and to limit barrel deflection to not more than 0.03 in./ft. of 
span under full load. 
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C. Provide spring balance of one or more oil-tempered, heat-treated steel helical torsion springs.  
Size springs to counterbalance weight of curtain, with uniform adjustment accessible from 
outside barrel.  Provide cast-steel barrel plugs to secure ends of springs to barrel and shaft. 

D. Fabricate torsion rod for counterbalance shaft of cold-rolled steel, sized to hold fixed spring 
ends and carry torsional load. 

E. Brackets:  Provide mounting brackets of manufacturer's standard design, either cast-iron or 
cold-rolled steel plate with bell-mouth guide groove for curtain. 

2.5 FINISHES, GENERAL 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

2.6 STEEL AND GALVANIZED STEEL FINISHES 

A. Powder-Coat-Applied Finish:  Apply manufacturer's standard powder-coat-applied finish 
consisting of primer and topcoat(s) according to coating manufacturer's written instructions for 
cleaning, pretreatment, application, thermosetting, and minimum dry film thickness. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range of colors and 
glosses. 

2.7 MANUAL DOOR OPERATORS 

A. Provide manual operators, unless electric door operators are indicated.  When not shown, 
provide chain-hoist operator unit. 

B. Push-up Operation:  Design counterbalance mechanism so required lift or pull for door 
operation does not exceed 25 lbf. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install door and operating equipment complete with necessary hardware, jamb and 
head mold strips, anchors, inserts, hangers, and equipment supports according to Shop 
Drawings, manufacturer's written instructions, and as specified. 

3.2 ADJUSTING 
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A. Lubricate bearings and sliding parts; adjust doors to operate easily, free from warp, twist, or 
distortion and fitting weathertight for entire perimeter. 

3.3 DEMONSTRATION 

A. Startup Services:  Engage a factory-authorized service representative to perform startup 
services and to train Owner's maintenance personnel as specified below: 

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

2. Train Owner's maintenance personnel on procedures and schedules related to startup 
and shutdown, troubleshooting, servicing, preventive maintenance, and procedures for 
testing and resetting release devices. 

3. Review data in the maintenance manuals.  Refer to Division 1 Section "Contract 
Closeout." 

4. Schedule training with Owner with at least 7 days' advance notice. 

END OF SECTION 08331 
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SECTION 09912 - PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes surface preparation and field painting of exposed exterior and interior 
items and surfaces. 

1. Surface preparation, priming, and finish coats specified in this Section are in addition to 
shop priming and surface treatment specified in other Sections. 

B. Paint exposed surfaces, except where these Specifications indicate that the surface or material 
is not to be painted or is to remain natural.  If an item or a surface is not specifically mentioned, 
paint the item or surface the same as similar adjacent materials or surfaces.  If a color of finish 
is not indicated, Architect will select from standard colors and finishes available. 

1. Painting includes field painting of exposed bare and covered pipes and ducts (including 
color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and 
electrical equipment that do not have a factory-applied final finish. 

C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, 
and labels. 

1. Prefinished items include the following factory-finished components: 
a. Finished mechanical and electrical equipment. 
b. Light fixtures. 

2. Concealed surfaces include walls or ceilings in the following generally inaccessible 
spaces: 

a. Foundation spaces. 
b. Furred areas. 
c. Ceiling plenums. 
d. Utility tunnels. 
e. Pipe spaces. 
f. Duct shafts. 

3. Finished metal surfaces include the following: 

a. Anodized aluminum. 
b. Stainless steel. 
c. Chromium plate. 
d. Copper and copper alloys. 
e. Bronze and brass. 

4. Operating parts include moving parts of operating equipment and the following: 
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a. Valve and damper operators. 
b. Linkages. 
c. Sensing devices. 
d. Motor and fan shafts. 

5. Labels:  Do not paint over UL, FMG, or other code-required labels or equipment name, 
identification, performance rating, or nomenclature plates. 

1.3 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual experienced in applying paints and coatings 
similar in material, design, and extent to those indicated for this Project, whose work has 
resulted in applications with a record of successful in-service performance. 

B. Source Limitations:  Obtain primers for each coating system from the same manufacturer as the 
finish coats. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original, unopened packages and containers 
bearing manufacturer's name and label and the following information: 

1. Product name or title of material. 
2. Product description (generic classification or binder type). 
3. Manufacturer's stock number and date of manufacture. 
4. Contents by volume, for pigment and vehicle constituents. 
5. Thinning instructions. 
6. Application instructions. 
7. Color name and number. 
8. VOC content. 

B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 
ambient temperature of 45 deg F.  Maintain storage containers in a clean condition, free of 
foreign materials and residue. 

1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste 
daily.

1.5 PROJECT CONDITIONS 

A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air 
are between 50 and 90 deg F. 

B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding 
air are between 45 and 95 deg F. 

C. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or 
at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 

1. Painting may continue during inclement weather if surfaces and areas to be painted are 
enclosed and heated within temperature limits specified by manufacturer during 
application and drying periods. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in other Part 2 articles. 

B. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Benjamin Moore & Co. (Benjamin Moore). 
2. Coronado Paint Company (Coronado). 
3. ICI Dulux Paint Centers (ICI Dulux Paints). 
4. Kelly-Moore Paint Co. (Kelly-Moore). 
5. PPG Industries, Inc. (Pittsburgh Paints). 
6. Sherwin-Williams Co. (Sherwin-Williams). 

2.2 PAINT MATERIALS, GENERAL 

A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are 
compatible with one another and with the substrates indicated under conditions of service and 
application, as demonstrated by manufacturer based on testing and field experience. 

B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types 
specified that are factory formulated and recommended by manufacturer for application 
indicated.  Paint-material containers not displaying manufacturer's product identification will not 
be acceptable. 

1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors 
or materials is not intended to imply that products named are required to be used to the 
exclusion of equivalent products of other manufacturers.  Furnish manufacturer's material 
data and certificates of performance for proposed substitutions. 

C. Colors:  as selected by Architect from manufacturer’s standard. 

2.3 EXTERIOR PRIMERS 

A. Exterior Galvanized Metal Primer:  Factory-formulated galvanized metal primer for exterior 
application. 
1. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM 

Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 mils. 
2. Sherwin-Williams; primer not required over this substrate. 
3. Porter Paints; comparable product. 
4. Ponderosa; comparable product. 
5. KWAL Howells, Inc.; comparable product. 
6. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM 

Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 mils. 
7. Sherwin-Williams; primer not required over this substrate. 
8. Porter Paints; comparable product. 
9. Ponderosa; comparable product. 
10. KWAL Howells, Inc.; comparable product. 
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2.4 EXTERIOR FINISH COATS 

A. Exterior Full-Gloss Acrylic Enamel for Ferrous and Other Metals:  Factory-formulated full-gloss 
waterborne acrylic-latex enamel for exterior application. 
1. Pittsburgh Paints; 90-300 Series Pitt-Tech One Pack Interior/Exterior High Performance 

Waterborne High Gloss DTM Industrial Enamels:  Applied at a dry film thickness of not 
less than 3.0 mils. 

2. Sherwin-Williams; DTM Acrylic Coating Gloss (Waterborne) B66W100 Series:  Applied at 
a dry film thickness of not less than 2.4 mils. 

3. Porter Paints; comparable product. 
4. Ponderosa; comparable product.  
5. KWAL Howells, Inc.; comparable product 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements for paint application. 

1. Proceed with paint application only after unsatisfactory conditions have been corrected 
and surfaces receiving paint are thoroughly dry. 

2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions 
within a particular area. 

B. Coordination of Work:  Review other Sections in which primers are provided to ensure 
compatibility of the total system for various substrates.  On request, furnish information on 
characteristics of finish materials to ensure use of compatible primers. 

1. Notify Architect about anticipated problems when using the materials specified over 
substrates primed by others. 

3.2 PREPARATION 

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting 
fixtures, and similar items already installed that are not to be painted.  If removal is impractical 
or impossible because of size or weight of the item, provide surface-applied protection before 
surface preparation and painting. 

1. After completing painting operations in each space or area, reinstall items removed using 
workers skilled in the trades involved. 

B. Cleaning:  Before applying paint or other surface treatments, clean substrates of substances 
that could impair bond of the various coatings.  Remove oil and grease before cleaning. 

1. Schedule cleaning and painting so dust and other contaminants from the cleaning 
process will not fall on wet, newly painted surfaces. 

C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's 
written instructions for each particular substrate condition and as specified. 

1. Provide barrier coats over incompatible primers or remove and reprime. 
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2. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so 
surface is free of oil and surface contaminants.  Remove pretreatment from galvanized 
sheet metal fabricated from coil stock by mechanical methods. 

D. Material Preparation:  Mix and prepare paint materials according to manufacturer's written 
instructions. 

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign 
materials and residue. 

2. Stir material before application to produce a mixture of uniform density.  Stir as required 
during application.  Do not stir surface film into material.  If necessary, remove surface 
film and strain material before using. 

3. Use only thinners approved by paint manufacturer and only within recommended limits. 

E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple 
coats of same material are applied.  Tint undercoats to match the color of the finish coat, but 
provide sufficient differences in shade of undercoats to distinguish each separate coat. 

3.3 APPLICATION 

A. General:  Apply paint according to manufacturer's written instructions.  Use applicators and 
techniques best suited for substrate and type of material being applied. 

1. Paint colors, surface treatments, and finishes are indicated in the paint schedules. 
2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 

detrimental to formation of a durable paint film. 
3. Provide finish coats that are compatible with primers used. 
4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, 

grilles, convector covers, covers for finned-tube radiation, and similar components are in 
place.  Extend coatings in these areas, as required, to maintain system integrity and 
provide desired protection. 

5. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces.  Before final installation of equipment, paint surfaces behind permanently fixed 
equipment or furniture with prime coat only. 

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through 
registers or grilles. 

7. Paint back sides of access panels and removable or hinged covers to match exposed 
surfaces. 

8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces. 
9. Finish interior of wall and base cabinets and similar field-finished casework to match 

exterior.
10. Sand lightly between each succeeding enamel or varnish coat. 

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or 
otherwise prepared for painting as soon as practicable after preparation and before subsequent 
surface deterioration. 

1. The number of coats and film thickness required are the same regardless of application 
method.  Do not apply succeeding coats until previous coat has cured as recommended 
by manufacturer.  If sanding is required to produce a smooth, even surface according to 
manufacturer's written instructions, sand between applications. 

2. Omit primer over metal surfaces that have been shop primed and touchup painted. 
3. If undercoats, stains, or other conditions show through final coat of paint, apply additional 

coats until paint film is of uniform finish, color, and appearance.  Give special attention to 
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ensure that edges, corners, crevices, welds, and exposed fasteners receive a dry film 
thickness equivalent to that of flat surfaces. 

4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat 
surfaces until paint has dried to where it feels firm, and does not deform or feel sticky 
under moderate thumb pressure, and until application of another coat of paint does not 
cause undercoat to lift or lose adhesion. 

C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators 
according to manufacturer's written instructions. 

1. Brushes:  Use brushes best suited for type of material applied.  Use brush of appropriate 
size for surface or item being painted. 

2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by 
manufacturer for material and texture required. 

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by 
manufacturer for material and texture required. 

D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's 
recommended spreading rate to achieve dry film thickness indicated.  Provide total dry film 
thickness of the entire system as recommended by manufacturer. 

E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items 
exposed in equipment rooms and occupied spaces. 

F. Mechanical items to be painted include, but are not limited to, the following: 

1. Uninsulated metal piping. 
2. Uninsulated plastic piping. 
3. Pipe hangers and supports. 
4. Tanks that do not have factory-applied final finishes. 
5. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and 

outlets. 
6. Duct, equipment, and pipe insulation having "all-service jacket" or other paintable jacket 

material.
7. Mechanical equipment that is indicated to have a factory-primed finish for field painting. 

G. Electrical items to be painted include, but are not limited to, the following: 

1. Switchgear. 
2. Panelboards. 
3. Electrical equipment that is indicated to have a factory-primed finish for field painting. 

H. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by 
manufacturer, to material that is required to be painted or finished and that has not been prime 
coated by others.  Recoat primed and sealed surfaces where evidence of suction spots or 
unsealed areas in first coat appears, to ensure a finish coat with no burn-through or other 
defects due to insufficient sealing. 

I. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, 
opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, 
holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections will not be 
acceptable. 
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J. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave no 
evidence of rolling, such as laps, irregularity in texture, skid marks, or other surface 
imperfections.

K. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, 
or repaint work not complying with requirements. 

3.4 CLEANING 

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded 
paint materials from Project site. 

1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered 
paint by washing and scraping without scratching or damaging adjacent finished 
surfaces. 

3.5 PROTECTION 

A. Protect work of other trades, whether being painted or not, against damage from painting.  
Correct damage by cleaning, repairing or replacing, and repainting, as approved by Architect. 

B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting 
operations, remove temporary protective wrappings provided by others to protect their work. 

1. After work of other trades is complete, touch up and restore damaged or defaced painted 
surfaces.  Comply with procedures specified in PDCA P1. 

3.6 EXTERIOR PAINT SCHEDULE 

A. Zinc-Coated Metal:  Provide the following fini sh systems over exterior zinc-coated metal 
surfaces: 

1. Full-Gloss Acrylic-Enamel Finish:  Two finish coats over a galvanized metal primer. 

a. Primer:  Exterior galvanized metal primer. 
b. Finish Coats:  Exterior full-gloss acrylic enamel. 

END OF SECTION 09912 
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SECTION 10605 – WIRE MESH PARTITIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract 

1.2 SUMMARY 

A. This Section includes the following: 

1. Heavy-duty wire mesh partitions. 

1.3 DEFINITIONS 

A. The types of weaves for the wire mesh specified in this Section are as illustrated and defined in 
ASTM E 437 and its Appendix X4.2: 

1. Plain Weave:  Wires pass over one and under the next adjacent wire in both directions. 
2. Intercrimped:  Similar to plain weave with extra crimps between the intersections. 

1.4 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract.  Shop 
Drawings showing fabrication and installation of wire mesh partitions, including plans, 
elevations, and large-scale details showing anchorage and accessory items.  Provide location 
template drawings for items supported or anchored to permanent construction. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Engage a firm experienced in manufacturing wire mesh partitions 
similar to those indicated for this Project and that have a record of successful in-service 
performance. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Check actual locations for wire mesh products by accurate field 
measurements before fabrication and show recorded measurements on Shop Drawings.   

B. Coordinate fabrication and delivery schedules with construction progress to avoid delaying the 
Work. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the Work include, but are not limited to, the following: 

1. Acorn Wire and Iron Works, Inc. 
2. G-S Company (The). 
3. Hoosier Fence Co., Inc. (The). 
4. Indiana Wire Products, Inc. 
5. Kentucky Metal Products Co. 
6. King Wire Partitions, Inc. 
7. Lakeside Wire and Iron Co. 
8. Miller Wire Works, Inc. 
9. SpaceGuard Products. 
10. Wire and Iron Products, Inc. 

2.2 MATERIALS 

A. Steel Wire:  ASTM A 853. 

B. Steel Channels, Angles, Plates, and Bars:  ASTM A 36. 

C. Steel Sheet:  ASTM A 568. 

D. Cold-Rolled Steel Channels:  Formed from steel sheet. 

E. Square Steel Tubing:  Cold-formed structural steel tubing, ASTM A 500. 

F. Post installed Expansion Anchors in Concrete:  With capability to sustain, without failure, load 
imposed within factors of safety indicated, as determined by testing per ASTM E 488, 
conducted by a qualified independent testing agency.  

1. For Post installed Anchors in Concrete:  Capability to sustain, without failure, a load equal 
to four times the loads imposed. 

2. For Post installed Anchors in Grouted Masonry Units:  Capability to sustain, without 
failure, a load equal to six times the loads imposed. 

G. Seismic Bracing:  Angles with legs not less than 1-1/4-inch wide, formed from 0.04-inch-thick, 
metallic-coated steel sheet; with bolted connections and ¼-inch-diameter bolts. 

2.3 HEAVY-DUTY MESH PARTITIONS 

A. Mesh:  0.192-inch- diameter, intercrimped steel wire woven into 2-inch diamond mesh, securely 
clinched to frame members. 

B. Frames:  Provide cutouts for pipes, ducts, beams, and other items shown or necessary for 
partition installation.  Finish edges of cutouts to provide a neat, protective edge. 

1. Frame Members:  1-1/2-by-3/4-inch cold-rolled steel channels with 3/8-inch- diameter bolt 
holes approximately 18 inches o.c. 

2. Horizontal Reinforcing Members:  1-1/2-by-3/4-by-1/8-inch cold-rolled steel channels with 
wire woven through or two 1-by-1/2-inch steel channels bolted or riveted toe to toe 
through mesh, and secured to vertical members.  Provide number of horizontal 
reinforcing members to suit panel height as recommended by partition manufacturer. 
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C. Stiffening Bars:  Provide flat steel bar stiffener posts between abutting panel frames.  Size as 
recommended by partition manufacturer for partition height required.  Increase size of stiffening 
bars, if required, to maintain partition rigidity. 

D. Top Capping Bars:  3-inch by 4.1-lb steel channels, secured to top framing member with 1/4-
inch- diameter "U" bolts spaced not more than 28 inches o.c. 

E. Corner Posts:  2-by-2-by-1/8-inch steel angles with floor shoe and 3/8-inch- diameter bolt holes 
to align with bolt holes in vertical frame members. 

F. Line Posts:  Where partition runs exceed 20 feet without intersecting or connecting to overhead 
framing, furnish 3-inch by 4.1-lb steel channel line posts with 5-by-18-by-1/4-inch steel base 
plates located at recommended intervals to ensure partition rigidity and stability. 

G. Intersection Posts:  Where 3- or 4-way intersections occur, use 2-by-2-inch tubular steel posts 
with floor shoe and 3/8-inch- diameter bolt holes aligned for bolting to adjacent panels. 

1. For other than 90-degree intersections, use manufacturer's recommended tubular steel 
corner posts and installation accessories. 

H. Floor Shoes:  Cast metal, sized to suit vertical framing and to provide approximately 3 inches of 
clear space between finished floor and bottom horizontal frame members.  Furnish units with 
set screws for leveling adjustment. 

2.4 DOORS AND WINDOWS 

A. Hinged Door:  Door frame of 1-1/2-by-3/4-by-1/8-inch steel channels with 1-1/2-by-1/8-inch flat 
steel bar cover plates on 3 sides, and 1/8-inch- thick strike bar on lock side.  Provide 1-1/2 pairs 
of 3-1/2-by-3-1/2-inch butt hinges riveted or welded to door and frame, and mortise-type dead 
bolt lock operated by key outside with recessed knob inside.  Provide locks to receive "Best" 
cylinders.  Align bottom of door with bottom of adjacent panels. 

B. Cylinders for locks are provided by storage building manufacturer. 

2.5 FABRICATION 

A. Do not use components less than sizes indicated.  Use larger-size components as 
recommended by partition component manufacturer. 

B. Provide bolts, hardware, and accessories for complete installation. 

C. Finish:  Manufacturer's standard, shop-applied enamel finish.  Provide manufacturer's standard 
finish color. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and 
directions for installing anchorages, including concrete inserts, sleeves, anchor bolts, and 
miscellaneous items having integral anchors embedded in concrete or masonry construction.  
Coordinate delivery of such items to Project site. 

3.2 INSTALLATION 

A. Erect partitions plumb, rigid, properly aligned, and securely fastened in place, complying with 
Drawings and manufacturer's recommendations. 

B. Provide additional field bracing as shown or necessary for rigid, secure installation.  Installer to 
provide additional clips and bracing as required. 

3.3 ADJUSTING AND CLEANING 

A. Adjust moving components for smooth operation without binding. 

B. Touch up damaged finish after completing installation using field-applied paint to match color of 
shop-applied finish. 

END OF SECTION 10605 
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SECTION 13125 - METAL BUILDING SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes metal building systems that consist of integrated sets of mutually 
dependent components including structural framing, roof panels, wall panels, soffit 
panels, doors, windows and accessories. 

B. Related Sections include the following: 

1. Division 3 Section "Cast-in-Place Concrete" for concrete foundations, slabs, and anchor-
bolt installation. 

1.3 DEFINITIONS 

A. Terminology Standard:  Refer to MBMA's "Metal Building Systems Manual" for definitions of 
terms for metal building system construction not otherwise defined in this Section or in 
referenced standards. 

1.4 SYSTEM DESCRIPTION 

A. General:  Provide a complete, integrated set of metal building system manufacturer's standard 
mutually dependent components and assemblies that form a metal building system capable of 
withstanding structural and other loads, thermally induced movement, and exposure to weather 
without failure or infiltration of water into building interior.  Include primary and secondary 
framing, metal roof panels, metal wall panels, and accessories complying with requirements 
indicated.

1. Provide metal building system of size and with spacings, slopes, and spans indicated. 
a. Horizontal dimensions as indicated on Drawings, with bay spacing coordinated to 

accommodate layout as shown on Drawings. 
b. Maximum frame height of approximately 14 feet, and a minimum frame height of 

approximately 11 feet 4 inches. 

2. Provide personnel doors and overhead doors in locations indicated in drawings. 
a. Personnel doors to be 36 inches by 84 inches, with complete hardware package, 

including hinges, latch and lock, frame, and all other components required for a 
complete and operable installation. 

b. Overhead doors to be 8 feet wide by 10 feet high, with complete hardware 
package as specified, including all components required for a complete and 
operable installation. 
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3. Provide ventilation louvers with bug/rodent screens in front and rear walls of each bay. 
See drawings for sizes and placement. 
a. Louvers to match building panel finish. 
b. Provide weather-proof blades with drainable head section. 
c. Screening to be integral with louver assembly, with maximum ¼ inch mesh. 

B. Primary Frame Type: 

1. Rigid Clear Span:  Solid-member, structural-framing system without interior columns. 

C. End-Wall Framing:  Manufacturer's standard, for buildings not required to be expandable, 
consisting of  load-bearing end-wall and corner columns, and rafters. 

D. Secondary Frame Type:  Manufacturer's standard purlins and joists and flush-framed   girts. 

E. Eave Height:  Manufacturer's standard height, as indicated by nominal height on Drawings. 

F. Bay Spacing:  As determined by manufacturer. 

G. Roof Slope:  Manufacturer's standard for frame type required. 

H. Roof System:  Manufacturer's standard   lap-seam metal roof panels. 

I. Exterior Wall System:  Manufacturer's standard  field-assembled, uninsulated, vertical  metal 
wall panels. 

1.5 SYSTEM PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide metal building systems capable of withstanding the effects of 
gravity loads and the following loads and stresses within limits and under conditions indicated: 

1. Engineer metal building systems according to procedures in MBMA's "Metal Building 
Systems Manual." 

2. Design Loads:  As verified  by Contractor. 
3. Design secondary framing system to accommodate deflection of primary building 

structure and construction tolerances, and to maintain clearances at openings. 
4. Provide metal panel assemblies capable of withstanding the effects of loads and stresses 

indicated, based on testing according to ASTM E 1592. 

B. Seismic Performance:  Design and engineer metal building systems capable of withstanding the 
effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for 
Buildings and Other Structures":  Section 9, "Earthquake Loads."  

C. Thermal Movements:  Provide metal panel systems that allow for thermal movements resulting 
from the following maximum change (range) in ambient and surface temperatures by preventing 
buckling, opening of joints, overstressing of components, failure of joint sealants, failure of 
connections, and other detrimental effects.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  140 deg F, ambient; 180 deg F, material surfaces. 
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1.6 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of the following metal building system 
components: 

1. Structural-framing system. 
2. Metal roof panels. 
3. Metal wall panels. 
4. Insulation and vapor retarders. 
5. Flashing and trim. 
6. Doors. 
7. Windows. 
8. Accessories. 

B. Shop Drawings:  For the following metal building system components.  Include plans, 
elevations, sections, details, and attachments to other work. 

1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

2. Footing and Foundation Plan and Details: Submit Footing and Foundation Plans and 
details. Coordinate plans with structural reactions and loads as determined by Building 
Manufacturer. Include sizes and reinforcing of footings, foundations, piers, tendons, 
grade beams, and interior slabs. Show expansion and control joint spacing.   

3. Anchor-Bolt Plans:  Submit anchor-bolt plans before foundation work begins.  Include 
location, diameter, and projection of anchor bolts required to attach metal building to 
foundation.  Indicate column reactions at each location. 

4. Structural-Framing Drawings:  Show complete fabrication of primary and secondary 
framing; include provisions for openings.  Indicate welds and bolted connections, 
distinguishing between shop and field applications.  Include transverse cross-sections. 

5. Metal Roof and Wall Panel Layout Drawings:  Show layouts of metal panels including 
methods of support.  Include details of edge conditions, joints, panel profiles, corners, 
anchorages, trim, flashings, closures, and special details.  Distinguish between factory- 
and field-assembled work; show locations of exposed fasteners. 

a. Show roof-mounted items including roof hatches, equipment supports, pipe 
supports and penetrations, lighting fixtures, snow guards, and items mounted on 
roof curbs. 

b. Show wall-mounted items including doors, windows, louvers, and lighting fixtures. 
c. Show translucent panels. 

C. Samples for Initial Selection:  For each type of building component with factory-applied color 
finish. 

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of 
sizes indicated below. 

1. Metal Roof and Wall Panels:  Nominal 12 inches long by actual panel width.  Include 
fasteners, closures, and other exposed panel accessories. 

2. Flashing and Trim:  Nominal 12 inches long.  Include fasteners and other exposed 
accessories. 

E. Product Certificates:  For each type of metal building system, signed by product manufacturer. 
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1. Letter of Design Certification:  Signed and sealed by a qualified professional engineer.  
Include the following: 

a. Name and location of Project. 
b. Order number. 
c. Name of manufacturer. 
d. Name of Contractor. 
e. Building dimensions including width, length, height, and roof slope. 
f. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for 

cold-rolled steel, including edition dates of each standard. 
g. Governing building code and year of edition. 
h. Design Loads:  Include dead load, roof live load, collateral loads, roof snow load, 

deflection, wind loads/speeds and exposure, seismic design category or effective 
peak velocity-related acceleration/peak acceleration, and auxiliary loads (cranes). 

i. Load Combinations:  Indicate that loads were applied acting simultaneously with 
concentrated loads, according to governing building code. 

j. Building-Use Category:  Indicate category of building use and its effect on load 
importance factors. 

k. AISC Certification for Category MB:  Include statement that metal building system 
and components were designed and produced in an AISC-Certified Facility by an 
AISC-Certified Manufacturer. 

F. Welding certificates. 

G. Qualification Data:  For  manufacturer and professional engineer. 

H. Field quality-control test reports. 

I. Maintenance Data:  For metal panel finishes and door hardware to include in maintenance 
manuals. 

J. Warranties:  Special warranties specified in this Section. 

K. Other Action Submittals: 

1. Door Schedule:  For doors and frames.  Use same designations indicated on Drawings.  
Include details of reinforcement. 

a. Door Hardware Schedule:  Include details of fabrication and assembly of door 
hardware.  Organize schedule into door hardware sets indicating complete 
designations of every item required for each door or opening. 

b. Keying Schedule:  Detail Owner's final keying instructions for locks.  Include 
schematic keying diagram and index each key set to unique door designations. 

1.7 QUALITY ASSURANCE 

A. Erector Qualifications:  An experienced erector who has specialized in erecting and installing 
work similar in material, design, and extent to that indicated for this Project and who is 
acceptable to manufacturer. 

B. Manufacturer Qualifications:  A qualified manufacturer and member of MBMA. 

1. AISC Certification for Category MB:  An AISC-Certified Manufacturer that designs and 
produces metal building systems and components in an AISC-Certified Facility. 
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2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified professional engineer. 

C. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 329 for 
testing indicated, as documented according to ASTM E 548. 

D. Source Limitations:  Obtain primary metal building system components, including structural 
framing and metal panel assemblies, through one source from a single manufacturer. 

E. Product Options:  Drawings indicate size, profiles, and dimensional requirements of metal 
building system and are based on the specific system indicated.  Refer to Division 1 Section 
"Product Requirements." 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval.  If modifications are proposed, submit comprehensive explanatory 
data to Architect for review. 

F. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-
-Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

G. Structural Steel:  Comply with AISC's "Specification for Structural Steel Buildings--Allowable 
Stress Design, Plastic Design," or AISC's "Load and Resistance Factor Design Specification for 
Structural Steel Buildings," for design requirements and allowable stresses. 

H. Cold-Formed Steel:  Comply with AISI's "Specification for the Design of Cold-Formed Steel 
Structural Members," or AISI's "Load and Resistance Factor Design Specification for Steel 
Structural Members," for design requirements and allowable stresses. 

I. Fire-Resistance Ratings:  Where indicated, provide metal panel assemblies identical to those of 
assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting agency 
acceptable to authorities having jurisdiction. 

1. Combustion Characteristics:  ASTM E 136. 
2. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance 

Directory" or from the listings of another testing and inspecting agency. 
3. Metal panels shall be identified with appropriate markings of applicable testing and 

inspecting agency. 

J. Surface-Burning Characteristics:  Provide field-insulated metal panels having thermal insulation 
materials with the following surface-burning characteristics as determined by testing identical 
products per ASTM E 84 by UL or another testing and inspecting agency acceptable to 
authorities having jurisdiction: 

1. Flame-Spread Index:  25 or less, unless otherwise indicated. 
2. Smoke-Developed Index:  450 or less, unless otherwise indicated. 

K. Pre-Erection Conference:  Conduct conference at  Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination."  Review methods and procedures 
related to metal building systems including, but not limited to, the following: 

1. Inspect and discuss condition of foundations and other preparatory work performed by 
other trades. 

2. Review structural load limitations. 
3. Review and finalize construction schedule and verify availability of materials, Erector's 

personnel, equipment, and facilities needed to make progress and avoid delays. 
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4. Review required testing, inspecting, and certifying procedures. 
5. Review weather and forecasted weather conditions and procedures for unfavorable 

conditions.

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, sheets, panels, and other manufactured items so as not to be damaged or 
deformed.  Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 
surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 
ventilated covering.  Store metal panels to ensure dryness and with positive slope for drainage 
of water.  Do not store metal panels in contact with other materials that might cause staining, 
denting, or other surface damage. 

1.9 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when weather conditions permit metal 
panels to be installed according to manufacturers' written instructions and warranty 
requirements. 

1.10 COORDINATION 

A. Coordinate size and location of concrete foundations and casting of anchor-bolt inserts into 
foundation walls and footings.  Concrete, reinforcement, and formwork requirements are 
specified in Division 3 Section "Cast-in-Place Concrete." 

B. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of 
supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.11 WARRANTY 

A. Special Warranty on Metal Panel Finishes:  Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration 
of factory-applied finishes within specified warranty period. 

1. Fluoropolymer Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  25 years from date of Substantial Completion. 

B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels:  Manufacturer's 
standard form in which manufacturer agrees to repair or replace standing-seam, metal roof 
panel assemblies that fail to remain weathertight, including leaks, within specified warranty 
period. 
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1. Warranty Period:  20  years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Butler Widespan™ Building System 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Braemar 
2. Butler Manufacturing Company. 
3. GEM Buildings. 
4. Equal as approved by architect prior to bid. 

2.2 BUILDING DESCRIPTION 

A. Primary Structurals: Frames will consist of welded up plate section columns and roof beams or 
trusses complete with necessary splice plates for bolted field assembly as described in the 
TECHNICAL SPECIFICATIONS. All bolts for field assembly of frame members will be high 
strength bolts as indicated on erection drawings. 
1. Beam and post endwall frames will consist of endwall corner posts, endwall roof beams, 

and endwall posts as required by design criteria. 
2. Exterior columns will be welded-up "H" sections or cold-formed "C" sections. 
3. Interior columns will be "H" sections or tube columns. 
4. Connection of all major structural members will be made with A 325 high-tensile bolts 

through prepunched or predrilled holes for exact alignment.  

B. Secondary Structurals: Secondary structurals shall be purlins, truss purlins or girts with a Gray 
primer finish applied by a coil coater or joists with factory applied gray primer. 

2.3 STRUCTURAL-FRAMING MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M; ASTM A 572/A 572M, Grade 50 or 55; or 
ASTM A 529/A 529M, Grade 50 or 55. 

B. Channels, Angles, M-Shapes, and S-Shapes:  ASTM A 36/A 36M; ASTM A 572/A 572M, 
Grade 50 or 55; or ASTM A 529/A 529M, Grade 50 or 55. 

C. Plate and Bar:  ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 50 or 55; or 
ASTM A 529/A 529M, Grade 50 or 55. 

D. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

E. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B or C, structural tubing. 

F. Structural-Steel Sheet:  Hot-rolled, ASTM A 1011/A 1011M, Structural Steel (SS), Grades 30 
through 55, or High-Strength Low Alloy Steel (HSLAS), Grades 45 through 70; or cold-rolled, 
ASTM A 1008/A 1008M, Structural Steel (SS), Grades 25 through 80, or High-Strength Low 
Alloy Steel (HSLAS), Grades 45 through 70. 
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G. Metallic-Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet metallic coated by the 
hot-dip process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 
1. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Structural Steel (SS),  

Grade 50 or 80; with Class AZ50 coating. 

H. Joist Girders:  Manufactured according to "Standard Specifications for Joist Girders," in SJI's 
"Standard Specifications, Load Tables, and Weight Tables for Steel Joists and Joist Girders," 
with steel-angle, top- and bottom-chord members; with end- and top-chord arrangements as 
indicated and required for primary framing. 

I. Steel Joists:  Manufactured according to "Standard Specifications for Open Web Steel Joists, K-
Series," in SJI's "Standard Specifications, Load Tables, and Weight Tables for Steel Joists and 
Joist Girders," with steel-angle, top- and bottom-chord members; with end- and top-chord 
arrangements as indicated and required for secondary framing. 

J. Non-High-Strength Bolts, Nuts, and Washers:  ASTM A 307, Grade A, carbon-steel, hex-head 
bolts; ASTM A 563 carbon-steel hex nuts; and ASTM F 844 plain (flat) steel washers. 

1. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

K. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts; 
ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers. 

1. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

a. Finish:  Mechanically deposited zinc coating, ASTM B 695, Class 50. 

L. Primer:  SSPC-Paint 15, Type I, red oxide. 

2.4 MATERIALS FOR FIELD-ASSEMBLED METAL PANELS 

A. Metallic-Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet metallic coated by the 
hot-dip process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 
1. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Structural Steel (SS), 

Grade 50 or 80; with Class AZ50 coating designation. 
2. Surface:  Smooth, flat  finish. 
3. Exposed Finishes:  Apply the following coil coating, as specified or indicated on 

Drawings: 

a. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x 
(Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion 
coatings; Organic Coating:  manufacturer's standard 3-coat, thermocured system 
consisting of specially formulated inhibitive primer, fluoropolymer color coat, and 
clear fluoropolymer topcoat, with both color coat and clear topcoat containing not 
less than 70 percent polyvinylidene fluoride resin by weight), with a minimum total 
dry film thickness of 1.5 mil.  Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with AAMA 2605 and with coating and resin manufacturers' 
written instructions, except as modified below: 

1) Humidity Resistance:  1000  hours. 
2) Salt-Spray Resistance:  1000  hours. 
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b. Concealed Finish:  Apply pretreatment and manufacturer's standard white or light-
colored backer finish, consisting of prime coat and wash coat with a total minimum 
dry film thickness of 0.5 mil. 

2.5 DOOR AND FRAME MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B, suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with G60 
zinc (galvanized) or A60 zinc-iron-alloy (galvannealed) coating designation. 

2.6 MISCELLANEOUS MATERIALS 

A. Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and 
other suitable fasteners designed to withstand design loads.  Provide fasteners with heads 
matching color of materials being fastened by means of plastic caps or factory-applied coating. 

1. Fasteners for Metal Roof Panels:  Self-drilling or self-tapping, zinc-plated, hex-head 
carbon-steel screws, with a stainless-steel cap or zinc-aluminum-alloy head and EPDM 
or neoprene sealing washer. 

2. Fasteners for Metal Wall Panels:  Self-drilling or self-tapping, zinc-plated, hex-head 
carbon-steel screws, with nylon or polypropylene washer. 

3. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws with hex washer 
head.

4. Blind Fasteners:  High-strength aluminum or stainless-steel rivets. 

B. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry 
film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, 
sulfur components, and other deleterious impurities. 

C. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

D. Metal Panel Sealants: 

1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape of manufacturer's standard size. 

2. Joint Sealant:  ASTM C 920; one-part elastomeric polyurethane, polysulfide, or silicone-
rubber sealant; of type, grade, class, and use classifications required to seal joints in 
metal panels and remain weathertight; and as recommended by metal building system 
manufacturer. 

2.7 FABRICATION, GENERAL 

A. General:  Design components and field connections required for erection to permit easy 
assembly.
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1. Mark each piece and part of the assembly to correspond with previously prepared 
erection drawings, diagrams, and instruction manuals. 

2. Fabricate structural framing to produce clean, smooth cuts and bends.  Punch holes of 
proper size, shape, and location.  Members shall be free of cracks, tears, and ruptures. 

B. Tolerances:  Comply with MBMA's "Metal Building Systems Manual":  Chapter IV, Section 9, 
"Fabrication and Erection Tolerances." 

C. Metal Panels:  Fabricate and finish metal panels at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements.  Comply with indicated profiles and with dimensional and structural 
requirements. 

1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of metal panel. 

2.8 STRUCTURAL FRAMING 

A. General: 

1. Primary Framing:  Shop fabricate framing components to indicated size and section with 
baseplates, bearing plates, stiffeners, and other items required for erection welded into 
place.  Cut, form, punch, drill, and weld framing for bolted field assembly. 

a. Make shop connections by welding or by using high-strength bolts. 
b. Join flanges to webs of built-up members by a continuous submerged arc-welding 

process. 
c. Brace compression flange of primary framing with steel angles or cold-formed 

structural tubing between frame web and purlin or girt web, so flange compressive 
strength is within allowable limits for any combination of loadings. 

d. Weld clips to frames for attaching secondary framing members. 
e. Shop Priming:  Prepare surfaces for shop priming according to SSPC-SP 2.  Shop 

prime primary structural members with specified primer after fabrication. 

2. Secondary Framing:  Shop fabricate framing components to indicated size and section by 
roll-forming or break-forming, with baseplates, bearing plates, stiffeners, and other plates 
required for erection welded into place.  Cut, form, punch, drill, and weld secondary 
framing for bolted field connections to primary framing. 

a. Make shop connections by welding or by using non-high-strength bolts. 
b. Shop Priming:  Prepare uncoated surfaces for shop priming according to SSPC-

SP 2.  Shop prime uncoated secondary structural members with specified primer 
after fabrication. 

B. Primary Framing:  Manufacturer's standard structural primary framing system, designed to 
withstand required loads and specified requirements.  Primary framing includes transverse and 
lean-to frames; rafter, rake, and canopy beams; sidewall, intermediate, end-wall, and corner 
columns; and wind bracing. 

1. General:  Provide frames with attachment plates, bearing plates, and splice members.  
Factory drill for field-bolted assembly.  Provide frame span and spacing indicated. 

a. Slight variations in span and spacing may be acceptable if necessary to meet 
manufacturer's standard, as approved by Architect. 
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C. End-Wall Framing:  Manufacturer's standard primary end-wall framing fabricated for field-bolted 
assembly to comply with the following: 

1. End-Wall and Corner Columns:  I-shaped sections fabricated from structural-steel 
shapes; shop-welded, built-up steel plates; or C-shaped, cold-formed, structural-steel 
sheet; with minimum thickness of 0.0598 inch. 

2. End-Wall Rafters:  C-shaped, cold-formed, structural-steel sheet; with minimum thickness 
of 0.0598 inch; or I-shaped sections fabricated from shop-welded, built-up steel plates or 
structural-steel shapes. 
a. All splice plates and base clips shall be shop fabricated complete with bolt 

connection holes. All base plates, cap plates, compression splice plates and 
stiffener plates shall be factory welded into place and have the connection holes 
shop fabricated. 

b. Beams and posts shall be shop fabricated complete with holes for the attachment 
of secondary structural members except for field work as noted on manufacturer's 
erection drawings. 

D. Secondary Framing:  Manufacturer's standard secondary framing members, including purlins, 
girts, eave struts, flange bracing, base members, gable angles, clips, headers, jambs, and other 
miscellaneous structural members.  Fabricate framing from cold-formed, structural-steel sheet 
or roll-formed, metallic-coated steel sheet prepainted with coil coating, unless otherwise 
indicated, to comply with the following: 

1. Purlins:  C- or Z-shaped sections; fabr icated from minimum 0.0598-inch- thick steel 
sheet, built-up steel plates, or structural-steel shapes; minimum 2-1/2-inch- wide flanges. 

a. Depth:  8 inches or 9-1/2 inches As required to comply with system performance 
requirements. 

2. Girts:  C- or Z-shaped sections; fabricat ed from minimum 0.0598-inch- thick steel sheet, 
built-up steel plates, or structural-steel shapes.  Form ends of Z-sections with stiffening 
lips angled 40 to 50 degrees to flange and with minimum 2-1/2-inch- wide flanges. 

a. Depth:  As required to comply with system performance requirements. 

3. Eave Struts:  Unequal-flange, C-shaped sections; fabricated from 0.0598-inch- thick steel 
sheet, built-up steel plates, or structural-steel shapes; to provide adequate backup for 
metal panels. 

4. Flange Bracing:  Minimum 2-by-2-by-1/8-inch structural-steel angles or 1-inch diameter, 
cold-formed structural tubing to stiffen primary frame flanges. 

5. Sag Bracing:  Minimum 1-by-1-by-1/8-inch structural-steel angles. 
6. Base or Sill Angles:  Minimum 3-by-2-by-0.0598-inch zinc-coated (galvanized) steel 

sheet. 
7. Purlin and Girt Clips:  Minimum 0.0598-inch- thick, steel sheet.  Provide galvanized clips 

where clips are connected to galvanized framing members. 
8. Secondary End-Wall Framing:  Manufacturer's standard sections fabricated from 

minimum 0.0598-inch- thick, zinc-coated (galvanized) steel sheet. 
9. Framing for Openings:  Channel shapes; fabricated from minimum 0.0598-inch- thick, 

cold-formed, structural-steel sheet or structural-steel shapes.  Frame head and jamb of 
door openings, and head, jamb, and sill of other openings. 

10. Miscellaneous Structural Members:  Manufacturer's standard sections fabricated from 
cold-formed, structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel 
sheet; designed to withstand required loads. 

E. Bracing:  Provide adjustable wind bracing as follows: 
1. Bracing shall be located as indicated on drawings. 
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2. Rods:  ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 50; or ASTM A 529/A 529M, 
Grade 50; minimum 1/2-inch- diameter steel; threaded full length or threaded a minimum 
of 6 inches at each end. 

3. Rigid Portal Frames:  Fabricate from shop-welded, built-up steel plates or structural-steel 
shapes to match primary framing; of size required to withstand design loads. 

4. Fixed-Base Columns:  Fabricate from shop-welded, built-up steel plates or structural-
steel shapes to match primary framing; of size required to withstand design loads. 

5. Bracing:  Provide wind bracing using any method specified above, at manufacturer's 
option.

F. Bolts:  Provide plain finish bolts for structural-framing components that are primed or finish 
painted.  Provide zinc-plated or hot-dipped galvanized bolts for structural-framing components 
that are galvanized. 

G. Factory-Primed Finish:  Apply specified primer immediately after cleaning and pretreating. 

1. Prime primary, secondary, and end-wall structural-framing members to a minimum dry 
film thickness of 1 mil. 

a. Prime secondary steel framing formed from uncoated steel sheet to a minimum dry 
film thickness of 0.5 mil on each side. 

2. Prime galvanized members with specified primer, after phosphoric acid pretreatment. 

2.9 METAL ROOF PANELS 

A. Tapered-Rib-Profile, Lap-Seam Metal Roof Panels:  Formed with raised, trapezoidal major ribs 
and intermediate stiffening ribs symmetrically spaced  between major ribs; designed to be field 
assembled by lapping side edges of adjacent panels and mechanically attaching panels to 
supports using exposed fasteners in side laps. 

1. Material:  Aluminum-zinc alloy-coated steel sheet, 24 ga. 

a. Exterior Finish:  Fluoropolymer. 
b. Color:  As selected by Architect from manufacturer's full range. 

2. Major-Rib Spacing:  12 inches o.c. 
3. Panel Coverage:  36 inches. 
4. Panel Height:  1.5 inches. 

2.10 FIELD-ASSEMBLED METAL WALL PANELS 

A. Tapered-Rib-Profile, Exposed-Fastener Metal Wall Panels:  Formed with raised, trapezoidal 
major ribs and intermediate stiffening ribs symmetrically spaced  between major ribs; designed 
to be field assembled by lapping side edges of adjacent panels and mechanically attaching 
panels to supports using exposed fasteners in side laps. 

1. Material:  Aluminum-zinc alloy-coated steel sheet, 24 ga. 

a. Exterior Finish:  Fluoropolymer. 
b. Color:  As selected by Architect from manufacturer's full range. 

2. Major-Rib Spacing:  12 inches o.c. 
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3. Panel Coverage:  36 inches. 
4. Panel Height:  1.5 inches. 

2.11 DOORS AND FRAMES 

A. Swinging Personnel Doors and Frames:  Metal building system manufacturer's standard doors 
and frames; prepared and reinforced at strike and hinges to receive factory- and field-applied 
hardware according to ANSI/DHI A115 Series. 

1. Steel Doors:  1-3/4 inches thick; fabricated from 0.0329-inch- uncoated thickness, 
metallic-coated steel face sheets; of styles indicated; seamless  at both vertical edges; 
with 0.0528-inch- uncoated thickness, inverted metallic-coated steel channels welded to 
face sheets at top and bottom of door. 

2. Steel Frames:  Fabricate 2-inch- wide face frames from 0.0528-inch- uncoated thickness, 
metallic-coated steel sheet. 

a. Type:  Factory welded. 

3. Fabricate concealed stiffeners, reinforcement, edge channels, and moldings from either 
cold- or hot-rolled steel sheet. 

4. Hardware:  Comply with ANSI/DHI A115 Series and as follows: 

a. Provide hardware for each door leaf, as follows: 

1) Hinges:  Three  antifriction-bearing, standard weight, full-mortise, stainless-
steel or bronze, template-type hinges; 4-1/2 by 4-1/2 inches, with 
nonremovable pin. 

2) Lockset:  Key-in-lever cylindrical  type. 
3) Panic Device:  Touch-bar or push-bar type. 
4) Threshold:  Extruded aluminum. 
5) Silencers:  Pneumatic rubber; three silencers on strike jambs of single door 

frames and two silencers on heads of double door frames. 
6) Weather Stripping:  Vinyl applied to head and jambs, with vinyl sweep at sill. 

b. Provide each pair of double doors with the following hardware in addition to that 
specified for each leaf: 

1) Astragal:  Removable type. 
2) Surface Bolts:  Top and bottom of inactive door. 

5. Anchors and Accessories:  Manufacturer's standard units, galvanized according to 
ASTM A 123/A 123M. 

6. Fabrication:  Fabricate doors and frames to be rigid; neat in appearance; and free from 
defects, warp, or buckle.  Provide continuous welds on exposed joints; grind, dress, and 
make welds smooth, flush, and invisible. 

7. Finishes for Personnel Doors and Frames: 

a. Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are 
free of oil and other contaminants.  After cleaning, apply a conversion coating 
suited to the organic coating to be applied over it.  Clean welds, mechanical 
connections, and abraded areas, and apply galvanizing repair paint specified 
below to comply with ASTM A 780. 
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1) Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing 
welds in steel, complying with SSPC-Paint 20. 

b. Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply 
manufacturer's standard 2-coat, baked-enamel finish consisting of prime coat and 
thermosetting topcoat, with a minimum dry film thickness of 1 mil for topcoat. 

2.12 ACCESSORIES 

A. General:  Provide accessories as standard with metal building system manufacturer and as 
specified.  Fabricate and finish accessories at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes.  Comply with indicated profiles and with 
dimensional and structural requirements. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 

B. Roof Panel Accessories:  Provide components required for a complete metal roof panel 
assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, 
closure strips, and similar items.  Match material and finish of metal roof panels, unless 
otherwise indicated. 

1. Closures:  Provide closures at eaves and ridges, fabricated of same material as metal 
roof panels. 

2. Clips:  Manufacturer's standard, formed from steel sheet, designed to withstand negative-
load requirements. 

3. Cleats:  Manufacturer's standard, mechanically seamed cleats formed from steel sheet 
stainless-steel sheet or nylon-coated aluminum sheet. 

4. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

5. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 
closed-cell laminated polyethylene; minimum 1-inch- thick, flexible closure strips; cut or 
premolded to match metal roof panel profile.  Provide closure strips where indicated or 
necessary to ensure weathertight construction. 

C. Wall Panel Accessories:  Provide components required for a complete metal wall panel 
assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, 
closure strips, and similar items.  Match material and finish of metal wall panels, unless 
otherwise indicated. 

1. Closures:  Provide closures at eaves and rakes, fabricated of same material as metal wall 
panels. 

2. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

3. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 
closed-cell laminated polyethylene; minimum 1-inch- thick, flexible closure strips; cut or 
premolded to match metal wall panel profile.  Provide closure strips where indicated or 
necessary to ensure weathertight construction. 

D. Flashing and Trim:  Formed from minimum 0.0159-inch- thick, metallic-coated steel sheet or 
aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match adjacent 
metal panels. 
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1. Provide flashing and trim as required to seal against weather and to provide finished 
appearance.  Locations include, but are not limited to, eaves, rakes, corners, bases, 
framed openings, ridges, fasciae, and fillers. 

2. Opening Trim:  Minimum 0.0159-inch-  thick, metallic-coated steel sheet or aluminum-
zinc alloy-coated steel sheet prepainted with coil coating.  Trim head and jamb of door 
openings, and head, jamb, and sill of other openings. 

E. Gutters:  Formed from minimum 0.0159-inch- thick, metallic-coated steel sheet or aluminum-
zinc alloy-coated steel sheet prepainted with coil coating; finished to match roof fascia and rake 
trim.  Match profile of gable trim, complete with end pieces, outlet tubes, and other special 
pieces as required.  Fabricate in minimum 96-inch- long sections, sized according to SMACNA's 
"Architectural Sheet Metal Manual." 

1. Gutter Supports:  Fabricated from same material and finish as gutters; spaced 36 inches 
o.c.

2. Strainers:  Bronze, copper, or aluminum wire ball type at outlets. 

F. Downspouts:  Formed from 0.0159-inch- thick, zinc-coated (galvanized) steel sheet or 
aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match metal wall 
panels.  Fabricate in minimum 10-foot- long sections, complete with formed elbows and offsets. 

1. Mounting Straps:  Fabricated from same material and finish as gutters; spaced 10 feet 
o.c.

2.13 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Erector present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work. 

B. Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing 
surfaces and locations of anchor rods, bearing plates, and other embedments to receive 
structural framing, with Erector present, for compliance with requirements and metal building 
system manufacturer's tolerances. 

C. Proceed with erection only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Clean and prepare surfaces to be painted according to manufacturer's written instructions for 
each particular substrate condition. 

B. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
framing secure, plumb, and in alignment against temporary construction loads and loads equal 
in intensity to design loads.  Remove temporary supports when permanent structural framing, 
connections, and bracing are in place, unless otherwise indicated. 

3.3 ERECTION OF STRUCTURAL FRAMING 

A. Erect metal building system according to manufacturer's written erection instructions and 
erection drawings. 

B. Do not field cut, drill, or alter structural members without written approval from metal building 
system manufacturer's professional engineer. 

C. Set structural framing accurately in locations and to elevations indicated and according to AISC 
specifications referenced in this Section.  Maintain structural stability of frame during erection. 

D. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Tighten anchor rods after supported members have been positioned and plumbed.  Do 

not remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  
Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts. 

E. Align and adjust structural framing before permanently fastening.  Before assembly, clean 
bearing surfaces and other surfaces that will be in permanent contact with framing.  Perform 
necessary adjustments to compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure will be completed and in service. 

F. Primary Framing and End Walls:  Erect framing true to line, level, plumb, rigid, and secure.  
Level baseplates to a true even plane with full bearing to supporting structures, set with double-
nutted anchor bolts.  Use grout to obtain uniform bearing and to maintain a level base-line 
elevation.  Moist cure grout for not less than seven days after placement. 

1. Make field connections using high-strength bolts installed according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and 
type of joint specified. 

a. Joint Type:  Snug tightened or pretensioned. 

G. Secondary Framing:  Erect framing true to line, level, plumb, rigid, and secure.  Fasten 
secondary framing to primary framing using clips with field connections using non-high-strength 
bolts. 
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1. Provide rake or gable purlins with tight-fitting closure channels and fasciae. 
2. Locate and space wall girts to suit openings such as doors and windows. 
3. Locate canopy framing as indicated. 
4. Provide supplemental framing at entire perimeter of openings, including doors, windows, 

louvers, ventilators, and other penetrations of roof and walls. 

H. Steel Joists:  Install joists and accessories plumb, square, and true to line; securely fasten to 
supporting construction according to SJI's "Standard Specifications, Load Tables, and Weight 
Tables for Steel Joists and Joist Girders," joist manufacturer's written recommendations, and 
requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 
2. Space, adjust, and align joists accurately in location before permanently fastening. 
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that 

joists are stabilized during construction. 
4. Bolt joists to supporting steel framework using high-strength structural bolts, unless 

otherwise indicated.  Comply with RCSC's "Specification for Structural Joints Using 
ASTM A 325 or A 490 Bolts" for high-strength structural bolt installation and tightening 
requirements. 

5. Install and connect bridging concurrently with joist erection, before construction loads are 
applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or 
beams. 

I. Bracing:  Install bracing in roof and sidewalls where indicated on erection drawings. 

1. Tighten rod and cable bracing to avoid sag. 
2. Locate interior end-bay bracing only where indicated. 

J. Framing for Openings:  Provide shapes of proper design and size to reinforce openings and to 
carry loads and vibrations imposed, including equipment furnished under mechanical and 
electrical work.  Securely attach to structural framing. 

K. Erection Tolerances:  Maintain erection tolerances of structural framing within AISC's "Code of 
Standard Practice for Steel Buildings and Bridges." 

3.4 METAL PANEL INSTALLATION, GENERAL 

A. Examination:  Examine primary and secondary framing to verify that structural panel support 
members and anchorages have been installed within alignment tolerances required by 
manufacturer. 

1. Examine roughing-in for components and systems penetrating metal panels to verify 
actual locations of penetrations relative to seam locations of metal panels before metal 
panel installation. 

B. General:  Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement. 

1. Field cut metal panels as required for doors, windows, and other openings.  Cut openings 
as small as possible, neatly to size required, and without damage to adjacent metal panel 
finishes. 

a. Field cutting of metal panels by torch is not permitted unless approved in writing by 
manufacturer. 
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2. Install metal panels perpendicular to structural supports, unless otherwise indicated. 
3. Flash and seal metal panels with weather closures at perimeter of openings and similar 

elements.  Fasten with self-tapping screws. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Locate metal panel splices over, but not attached to, structural supports with end laps in 

alignment.  Stagger panel splices and end laps to avoid a four-panel lap splice condition. 
6. Lap metal flashing over metal panels to allow moisture to run over and off the material. 

C. Lap-Seam Metal Panels:  Install screw fasteners with power tools having controlled torque 
adjusted to compress neoprene washer tightly without damage to washer, screw threads, or 
metal panels.  Install screws in predrilled holes. 

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints.  
Lap ribbed or fluted sheets one full rib corrugation.  Apply metal panels and associated 
items for neat and weathertight enclosure.  Avoid "panel creep" or application not true to 
line.

D. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with bituminous coating, by applying 
rubberized-asphalt underlayment to each contact surface, or by other permanent separation as 
recommended by metal roof panel manufacturer. 

E. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for 
weatherproof performance of metal panel assemblies.  Provide types of gaskets, fillers, and 
sealants indicated or, if not indicated, types recommended by metal panel manufacturer. 

1. Seal metal panel end laps with double beads of tape or sealant, full width of panel.  Seal 
side joints where recommended by metal panel manufacturer. 

2. Prepare joints and apply sealants to comply with requirements in Division 7 Section "Joint 
Sealants."

3.5 METAL ROOF PANEL INSTALLATION 

A. General:  Provide metal roof panels of full length from eave to ridge, unless otherwise indicated 
or restricted by shipping limitations. 

1. Install ridge caps as metal roof panel work proceeds. 
2. Flash and seal metal roof panels with weather closures at eaves and rakes.  Fasten with 

self-tapping screws. 

B. Field-Assembled, Lap-Seam Metal Roof Panels:  Fasten metal roof panels to supports with 
exposed fasteners at each lapped joint at location and spacing recommended by manufacturer. 

1. Provide metal-backed washers under heads of exposed fasteners bearing on weather 
side of metal roof panels. 

2. Provide sealant tape at lapped joints of metal roof panels and between panels and 
protruding equipment, vents, and accessories. 

3. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end 
laps and on side laps of nesting-type metal panels; on side laps of ribbed or fluted metal 
panels; and elsewhere as needed to make metal panels weatherproof to driving rains. 

4. At metal panel splices, nest panels with minimum 6-inch end lap, sealed with butyl-rubber 
sealant and fastened together by interlocking clamping plates. 
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C. Metal Fascia Panels:  Align bottom of metal panels and fasten with blind rivets, bolts, or self-
tapping screws.  Flash and seal metal panels with weather closures where fasciae meet soffits, 
along lower panel edges, and at perimeter of all openings. 

D. Metal Roof Panel Installation Tolerances:  Shim and align metal roof panels within installed 
tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset 
of adjoining faces and of alignment of matching profiles. 

3.6 METAL WALL PANEL INSTALLATION 

A. General:  Install metal wall panels in orientation, sizes, and locations indicated on Drawings.  
Install panels perpendicular to girts, extending full height of building, unless otherwise indicated.  
Anchor metal wall panels and other components of the Work securely in place, with provisions 
for thermal and structural movement. 

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib 
lined up with line of framing. 

2. Shim or otherwise plumb substrates receiving metal wall panels. 
3. When two rows of metal panels are required, lap panels 4 inches minimum. 
4. When building height requires two rows of metal panels at gable ends, align lap of gable 

panels over metal wall panels at eave height. 
5. Rigidly fasten base end of metal wall panels and allow eave end free movement due to 

thermal expansion and contraction.  Predrill panels. 
6. Flash and seal metal wall panels with weather closures at eaves, rakes, and at perimeter 

of all openings.  Fasten with self-tapping screws. 
7. Install screw fasteners in predrilled holes. 
8. Install flashing and trim as metal wall panel work proceeds. 
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and 

concrete, and elsewhere as indicated, or if not indicated, as necessary for waterproofing. 
10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-tapping 

screws. 
11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls. 

B. Field-Assembled, Metal Wall Panels:  Install metal wall panels on exterior side of girts.  Attach 
metal wall panels to supports with fasteners as recommended by manufacturer. 

1. Field-Insulated Assemblies:  Install thermal insulation as specified.  Install metal liner 
panels over insulation on interior side of girts at locations indicated.  Fasten with exposed 
fasteners as recommended by manufacturer. 

C. Installation Tolerances:  Shim and align metal wall panels within installed tolerance of 1/4 inch 
in 20 feet, nonaccumulative, on level, plumb, and location lines as indicated and within 1/8-inch 
offset of adjoining faces and of alignment of matching profiles. 

3.7 TRANSLUCENT PANEL INSTALLATION 

A. Translucent Panels:  Attach translucent panels to structural framing with fasteners according to 
manufacturer's written instructions.  Install panels perpendicular to supports, unless otherwise 
indicated.  Anchor translucent panels securely in place, with provisions for thermal and 
structural movement. 

1. Provide end laps of not less than 6 inches and side laps of not less than 1-1/2-inch 
corrugations for metal roof panels. 
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2. Provide end laps of not less than 4 inches and side laps of not less than 1-1/2-inch 
corrugations for metal wall panels. 

3. Align horizontal laps with adjacent metal panels. 
4. Seal intermediate end laps and side laps of translucent panels with translucent mastic. 

3.8 METAL SOFFIT PANEL INSTALLATION 

A. Provide metal soffit panels full width of soffits.  Install panels perpendicular to support framing. 

B. Flash and seal metal soffit panels with weather closures where panels meet walls and at 
perimeter of all openings. 

3.9 DOOR AND FRAME INSTALLATION 

A. General:  Install doors and frames plumb, rigid, properly aligned, and securely fastened in place 
according to manufacturer's written instructions.  Coordinate installation with wall flashings and 
other components.  Seal perimeter of each door frame with elastomeric sealant used for metal 
wall panels. 

B. Personnel Doors and Frames:  Install doors and frames according to ANSI A250.8.  Shim as 
necessary to comply with DHI A115.IG.  Fit non-fire-rated doors accurately in their respective 
frames, with the following clearances: 

1. Between Doors and Frames at Jambs and Head:  1/8 inch. 
2. Between Edges of Pairs of Doors:  1/8 inch. 
3. At Door Sills with Threshold:  3/8 inch. 
4. At Door Sills without Threshold:  3/4 inch. 
5. At fire-rated openings, install frames according to, and doors with clearances specified in, 

NFPA 80. 

C. Door Hardware:  Mount units at heights indicated in DHI's "Recommended Locations for 
Architectural Hardware for Standard Steel Doors and Frames." 

1. Install surface-mounted items after finishes have been completed on substrates involved. 
2. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 

substrates as necessary for proper installation and operation. 
3. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 

fasteners and anchors according to industry standards. 
4. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic 

sealant complying with requirements specified in Division 7 Section "Joint Sealants." 

3.10 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting, and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 

1. Install components required for a complete metal roof panel assembly including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. 

2. Install components for a complete metal wall panel assembly including trim, copings, 
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar 
items.
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3. Where dissimilar metals will contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with bituminous coating, by applying 
rubberized-asphalt underlayment to each contact surface, or by other permanent 
separation as recommended by manufacturer. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners 
where possible, and set units true to line and level as indicated.  Install work with laps, joints, 
and seams that will be permanently watertight and weather resistant. 

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to 
form hems.  Install sheet metal flashing and trim to fit substrates and to result in 
waterproof and weather-resistant performance. 

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches 
of corner or intersection.  Where lapped or bayonet-type expansion provisions cannot be 
used or would not be sufficiently weather resistant and waterproof, form expansion joints 
of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant 
(concealed within joints). 

C. Gutters:  Join sections with riveted and soldered or lapped and sealed joints.  Attach gutters to 
eave with gutter hangers spaced not more than 4 feet o.c. using manufacturer's standard 
fasteners.  Provide end closures and seal watertight with sealant.  Provide for thermal 
expansion. 

D. Downspouts:  Join sections with 1-1/2-inch telescoping joints.  Provide fasteners designed to 
hold downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at 
approximately 60 inches o.c. in between. 

1. Provide elbows at base of downspouts to direct water away from building. 
2. Provide splash blocks at base of downspouts. 

E. Roof Curbs:  Install curbs at locations indicated on Drawings.  Install flashing around bases 
where they meet metal roof panels. 

F. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and seal 
to panel as recommended by manufacturer. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following 
tests and inspections and to submit reports. 

B. Tests and Inspections: 

1. High-Strength, Field-Bolted Connections:  Connections shall be inspected during 
installation according to RCSC's "Specification for Structural Joints Using ASTM A 325 or 
A 490 Bolts." 

2. Welded Connections:  In addition to visual inspection, field-welded connections shall be 
tested and inspected according to AWS D1.1 and the following inspection procedures, at 
inspector's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 
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b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 
finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

C. Correct deficiencies in Work that test reports and inspections indicate do not comply with the 
Contract Documents. 

3.12 ADJUSTING 

A. Doors:  After completing installation, test and adjust doors to operate easily, free of warp, twist, 
or distortion. 

B. Door Hardware:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation and function of every unit.  Replace units that cannot be adjusted to 
operate as intended. 

1. Door Closers:  Adjust door closers to compensate for final operation of heating and 
ventilating equipment.  Adjust sweep period so that, from an open position of 70 degrees, 
the door will take at least 3 seconds to move to a point 3 inches from the latch, measured 
to the leading edge of the door. 

3.13 CLEANING AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A 780 and manufacturer's written instructions. 

B. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 

C. Touchup Painting:  After erection, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted structural framing, bearing 
plates, and accessories. 

1. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or SSPC-SP 3, 
"Power Tool Cleaning." 

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

D. Touchup Painting:  Cleaning and touchup painting are specified in Division 9 painting Sections. 

E. Metal Panels:  Remove temporary protective coverings and strippable films, if any, as metal 
panels are installed.  On completion of metal panel installation, clean finished surfaces as 
recommended by metal panel manufacturer.  Maintain in a clean condition during construction. 

1. Replace metal panels that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

F. Doors and Frames:  Immediately after installation, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying primer. 

1. Immediately before final inspection, remove protective wrappings from doors and frames. 
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3.14 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain operable accessories.  Refer to Division 1 Section "Closeout 
Procedures." 

END OF SECTION 13125 
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SECTION 16001 - ELECTRICAL GENERAL PROVISIONS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section.  

B. Architectural, Structural, Mechanical and other applicable documents are considered a 
part of the electrical documents insofar as they apply as if referred to in full.  

1.2 DESCRIPTION OF WORK: 

A. The extent of electrical work is indicated on drawings and/or specified in Division 16 
sections of the specification.  Provide all labor, materials, equipment, supervision and 
service necessary for a complete electrical system.  Work includes, but is not necessarily 
limited to, the following items. 

ITEM      SECTION
   

1. Electrical General Provisions   16001 
2. Conduit Raceways    16110 
3. Conductors and Cables    16120 
4. Electrical Boxes and Fittings   16135 
5. Supporting Devices    16136 
6. Wiring Devices     16140 
7. Panelboards     16160 
8. Overcurrent Protective Devices   16180 
9. Grounding     16452 
10. Interior and Exterior Building Lighting  16510 

B. Use of standard industry symbols together with the special symbols, notes, and 
instructions indicated on the drawings describe the work, materials, apparatus and 
systems required as a portion of this work. 

C. Visit the site during the bidding period to determine existing conditions affecting electrical 
and other work.  All costs arising from site conditions and/or preparation shall be included 
in the base bid.  No additional charges will be allowed due to inadequate site inspection. 

1.3 DEFINITION OF TERMS  

A. The following terms used in Division 16 documents are defined as follows:  

1. "Provide":  Means furnish, install and connect, unless otherwise indicated. 
2. "Furnish":  Means purchase and deliver to project site. 
3. "Install":  Means to physically install the items in-place. 
4. "Connect":  Means make final electrical connections for a complete operating 

piece of equipment. 

1.4 RELATED SECTIONS: 

A. Consult all other sections, determine the extent and character of related work and 
properly coordinate work specified herein with that specified elsewhere to produce a 
complete installation. 
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B. General and Supplementary Conditions:  Drawings and general provisions of contract 
and Division 1 of the Specifications, apply to all Division 16 sections. 

C. Earthwork: 

1.  Provide trenching, backfilling, boring and soil compaction as required for the  
installation of underground conduit, buried cable, in-grade pull boxes, manholes, 
lighting pole foundations, etc.  See Division 2, Sitework, and other portions of 
Division 16, for material and installation requirements. 

D. Concrete Work: 

1. Provide forming, steel bar reinforcing, cast-in-place concrete, finishing and 
grouting as required for under ground conduit encasement, light pole 
foundations, pull box slabs, vaults, equipment pads, etc.See Division 3, Concrete 
for material and installation requirements. 

E. Miscellaneous Metal Work: 

1. Provide fittings, brackets, backing, supports, rods, welding and pipe as required 
for support and bracing of raceways, lighting fixtures, panelboards, distribution 
boards, switchboards, motor controls centers, etc.  See Division 5, Metals for 
material and installation requirements. 

F. Miscellaneous Lumber and Framing Work: 

1. Provide wood grounds, nailers, blocking, fasteners, and anchorage for support of 
electrical materials and equipment.  See Division 6, Rough Carpentry for material 
and installation requirements.  

G. Moisture Protection: 

1. Provide membrane clamps, sheet metal flashing, counter flashing, caulking  and 
sealants as required for waterproofing of conduit penetrations and sealing 
penetrations in or through fire walls, floors and ceiling slabs and foundation walls.  
All penetrations through vapor barriers at slabs on grade shall be taped and 
made vaportight. See Division 7, Thermal and Moisture   Protection for material 
and installation requirements. 

H. Painting: 

1. Provide surface preparation, priming and finish coating as required for electrical 
cabinets, exposed conduit, pull and junction boxes, poles, surface metal 
raceways, etc. See Division 9, Finishes for material and installation requirements. 

1.5 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS: 

A. Before bidding, Contractor shall familiarize himself with the drawings, specifications and 
project site.  Submit requests for clarification to Architect/Engineer in writing prior to  
issuance of final addendum.  After signing the contract, the Contractor shall meet the 
intent, purpose, and function of the Contract Documents.  Any costs of materials, labor 
and equipment arising therefrom, to make each system complete and operable, is the 
responsibility of the Contractor. 
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1.6 QUALITY ASSURANCE: 

A. Reference to codes, standards, specifications and recommendations of technical 
societies, trade organizations and governmental agencies refers to the latest edition of 
such publications adopted and published prior to submittal of the bid proposed, unless 
noted otherwise herein.  Such codes or standards are considered a part of this 
specification as though fully repeated herein. 

B. When codes, standards, regulations, etc. allow work of lesser quality or extent than is 
specified under this Division, nothing in said codes shall be construed or inferred as 
reducing the quality, requirements or extent of the Drawings and Specifications.  Perform 
work in accordance with applicable requirements of all governing codes, rules and 
regulations including the following minimum standards, whether statutory or not: 

1. National Electric Code (NEC). 
2. International Building Code (IBC). 
3. International Fire Code (IFC). 
4. International Mechanical Code (IMC). 

C. Standards:  Comply with the following standards where applicable for equipment and 
materials specified under this Division. 

1. UL  Underwriters' Laboratories 
2. ASTM  American Society for Testing Materials 
3. CBN  Certified Ballast Manufacturers 
4. IPCEA  Insulated Power Cable Engineers Association 
5. NEMA  National Electrical Manufacturer's Association 
6. ANSI  American National Standards Institute  
7. ETL  Electrical Testing Laboratories 

D. All electrical apparatus furnished under this Section shall conform to (NEMA) standards 
and the NEC and bear the Underwriters' Laboratories (UL) label where such label is 
applicable. 

E. Comply with requirements of State and Local Ordinances.  If a conflict occurs between 
these requirements and the Contract Documents, the most stringent requirements shall 
govern.  The Contractor accepts this responsibility upon submitting his bid, and no extra 
charge will be allowed after the contract is awarded.  This shall not be construed as 
relieving the Contractor from complying with any requirements of the Contract 
Documents which may be in excess of the aforementioned requirements, and not 
contrary to same. 

F. Obtain all permits, inspections, etc. required by authority having jurisdiction.  Include all 
fees in bid.  Furnish a certificate of approval to the Owner's Representative from the 
Inspection Authority at completion of the work. 

G. Employ only qualified craftsmen with at least three years of experience.  Workmanship 
shall be neat, have a good mechanical appearance and conform to best electrical 
construction practices. Provide a competent superintendent to direct the work at all times. 
Any person found incompetent shall be discharged from the project and replaced by 
satisfactory personnel. 

H. Contractor shall have a current state contracting license applicable to type of work to be 
performed under this contract. 
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1.7 SUBMITTALS: 

A. SHOP DRAWINGS AND PRODUCT DATA: 

1. After the Contract is awarded but prior to manufacture or installation of any 
equipment, prepare complete Shop Drawings and Brochures for materials and 
equipment as required by each section of the specification.  Submit 8 complete 
sets for review.  All sets of shop drawing material shall be bound. Prior to 
submission of the Shop Drawings and Project Data, review and certify that they 
are in compliance with the Contract Documents.  Verify all dimensional 
information to insure proper clearance for installation of equipment.  Check all 
materials and equipment after arrival on the job site and verify compliance with 
the Contract Documents.  A minimum period of two weeks, exclusive of 
transmittal time, will be required each time Shop Drawing and/or Brochure is 
submitted or resubmitted for review.  This time period shall be considered by the 
Contractor when scheduling submittal data. If the shop drawings are rejected 
twice, the contractor shall reimburse the engineer the sum of $200.00 for the 
third review and any additional reviews required. 

2. Review of Shop Drawings and Brochures shall not relieve the Contractor of 
responsibility for dimensions and/or errors that may be contained therein, or 
deviations from the Contract Document's requirements.  It shall be clearly 
understood that  the noting of some errors but overlooking others does not grant 
the Contractor permission to proceed in error.  Regardless of any information 
contained in the Shop Drawings and Brochures, the requirements of the Contract 
Document's shall govern and are not waived, or superseded in any way by the 
review of the Shop Drawings and Brochures. 

3. Certifications shall be written or in the form of rubber stamp impressions as 
follows: 

4. I hereby certify that this Shop Drawing and/or Brochure has been checked prior 
to submittal and that it complies in all respects with the requirements of the 
Contract Drawings and Specifications for this Project.  

(Name of Electrical Subcontractor)           

Signed                            .                    

Position                        Date                  

5. Observe the following rules when submitting the Shop Drawings and Brochures.  

a. Each Shop Drawing shall indicate in the lower right hand corner, and 
each Brochure shall indicate on the front cover the following:  Title of the 
sheet or brochure, name and location of the building; names of the 
Architect and Electrical Engineer, Contractor, Subcontractors, 
Manufacturer, Supplier/Vendor, etc., date of submittal, and the date of 
correction and revision.  Unless the above information is included the 
submittal will be returned for resubmittal. 

b. Shop Drawings shall be done in an easily legible scale and shall contain 
sufficient plans, elevations, sections, and isometrics to clearly describe 
the equipment or apparatus, and its location.  Drawings shall be 
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prepared by an Engineer/Draftsmen skilled in this type of work.  Shop 
Drawings shall be drawn to at least 1/4" = 1'0" scale. 

c. Brochures to be submitted shall be published by the Manufacturers and 
shall contain complete and detailed engineering and dimensional 
information.  Brochures submitted shall contain only information relevant 
to the particular equipment or materials to be furnished.  The Contractor 
shall not submit catalogs which describe several different items in 
addition to those items to be used, unless all irrelevant information is 
marked out, or unless relevant information is clearly marked.  Brochures 
from each manufacturer shall be identified and submitted separately. 

1.8 OPERATION AND MAINTENANCE MANUALS: 

A. Provide operating instruction and maintenance data books for all equipment and 
materials furnished under this Division. 

B. Submit four copies of operating and maintenance data books for review at least four 
weeks before final review of the project. Assemble all data in a completely indexed 
volume or volumes and identify the size, model, and features indicated for each item. The 
binder (sized to the material) shall be a 2" slide lock unit (Wilson-Jones B3-367-44).  The 
cover shall be engraved with the job title in 1/2" high letters and the name and address of 
the Contractor in 1/4" high letters.  Provide the same information in 1/8" letters on the 
spine. 

C. Include complete cleaning and servicing data compiled in clearly and easily 
understandable form.  Show serial numbers of each piece of equipment, complete lists of 
replacement parts, motor ratings, etc.  Each unit shall have its own individual sheet.  
(Example:  If two items of equipment A and D appear on the same sheet, an individual 
sheet shall be provided for each unit specified). 

D. Include the following information where applicable. 

1. Identifying name and mark number. 
2. Certified outline Drawings and Shop Drawings. 
3. Parts lists. 
4. Performance curves and data. 
5. Wiring diagrams. 
6. Light fixture schedule with the lamps and ballast data used on the project for all 

fixtures
7. Manufacturer's recommended operating and maintenance instructions. 
8. Vendor's name and address for each item. 

E. The engineer shall review the manuals and when approved, will forward the manuals on 
to the architect.  If the manuals are rejected twice, the contractor shall reimburse the 
engineer the sum of $200.00 for each review afterwards. 

1.9 RECORD DRAWINGS: 

A. Maintain, on a daily basis, a complete set of “Record Drawings”, reflecting an accurate 
record of work in accordance with the following: 

1. Show the complete routing and location of all feeders rated 100 amps and larger.  
Locate work buried below grade or under slab, work concealed above ceilings, 
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and work in concealed spaces, dimensionally from fixed structural elements (not 
partition walls, etc.) 

2. Show the complete routing and location of all telecommunications conduits, 
systems raceways, and empty raceways, 1-1/4" and larger. Locate work buried 
below grade or under slab, work concealed above ceilings, and work in 
concealed spaces, dimensionally from fixed structural elements (not partition 
walls, etc.). 

3. Show all changes, deviations, addendum items, change orders, job instructions, 
etc., which change the work from that shown on the contract documents, 
including wall relocations, fixtures and device changes, branch circuiting 
changes, etc. Where locations of boxes, raceways, equipment, etc. are adjusted 
in the field to fit conditions, but such new locations may not be obvious by 
referring to the contract document, show new locations on the record drawings. 

B. At the discretion of the Architect/Engineer, the drawings will be reviewed on a periodic 
basis and used as a pre-requisite for progress payments. This requirement shall not be 
construed as authorization for the Contractor to make changes in the layout, or work 
without written  authorization for such changes. The “Record Drawings” for daily 
recording shall consist of a set of blue line prints of the Contract Drawings. 

C. Upon completion of the work, purchase a complete set of reproducible mylar sepia 
drawings with the Architect/Engineer’s seal and firm name removed or blacked out. 
Transfer all “Record” information from the blue line prints to the sepias. The sepias shall 
be reviewed by the Architect/Engineer and the resulting comments shall be incorporated 
into the final record sepias by the contractor. 

D. Certify the “Record Drawings” for correctness by placing and signing the following 
certifications of the first sheet of the sepia: 

1. "CERTIFIED CORRECT (3/8" high letters) 

(Name of General Contractor)       

By                                                   Date                                            

(Name of Electrical Contractor)    

By                                                   Date                                          

1.10 GUARANTEE: 

A. Ensure that electrical system installed under this contract is in proper working order and 
in compliance with drawings, specifications, and/or authorized changes.  Without 
additional charge, replace any work or materials which develop defect, except from 
ordinary wear and tear, within one year from the date of substantial completion.  
Exception:  Incandescent and fluorescent lamps shall be guaranteed for a period of two 
months from the date of substantial completion. 

PART 2  – PRODUCTS 

2.1 GENERAL: 
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A. Products are specified by manufacturer name, description, and/or catalog number.  
Discrepancies between equipment specified and the intended function of equipment shall 
be brought to the attention of the Architect/Engineer in writing prior to bidding.  Failure to 
report any conflict, including catalog numbers, discontinued products, etc., does not 
relieve the Contractor from meeting the intent of the contract documents nor shall it 
change the contract cost.  If the Contractor is unable to interpret any part of the plans 
and/or specifications, or should he find discrepancies therein, he shall bring this to the 
attention of the Architect/Engineer who will issue interpretation and/or additional 
instructions to Bidders before the project is bid. 

2.2 MANUFACTURERS: 

A. Provide products of manufacturers specified.  Manufacturers catalog numbers and 
descriptions establish the quality of product required. Substitutions will be considered if a 
duplicate written application (2-copies) is at the office of the Architect/Engineer eight (8) 
working days prior to the day of the bidding.  The application shall include the following:  
1) A statement certifying that the equipment proposed is equal to that specified; that it 
has the same electrical and physical characteristics, compatible dimensions, and meets 
the functional intent of the contract documents;  2)  The specified and submittal catalog 
numbers of the equipment under consideration;  3)  A pictorial and specification brochure. 

B. Any conflict arising from the use of substituted equipment shall be the responsibility of the 
Contractor, who shall bear all costs required to make the equipment comply with the 
intent of the contract documents. 

C. Samples may be required for non-standard or substituted items before installation during 
construction.  Provide all samples as required. 

D. No materials or apparatus may be substituted after the bid opening except where the 
equipment specified has been discontinued. 

E. Provide only equipment specified in the Contract Documents or approved by addendum. 

2.3 SPARE PARTS: 

A. Provide spare parts (fuses, diffusers, lamps, etc.) as specified.  Transmit all spare parts 
to Owner's Representative prior to substantial completion.  

PART 3  – EXECUTION 

3.1 INSTALLATION: 

A. Layout electrical work in advance of construction to eliminate unnecessary cutting, 
drilling, channeling, etc.  Where such cutting, drilling, or channeling becomes necessary 
for proper installation;  perform with care.  Use skilled mechanics of the trades involved.  
Repair damage to building and equipment at no additional cost to the contract.  Cutting 
work of other Contractors shall be done only with the consent of that Contractor.  Cutting 
structural members shall not be permitted. 

B. Since the drawings of floor, wall, and ceiling installation are made at small scale; outlets, 
devices, equipment, etc., are indicated only in their approximate location unless 
dimensioned. Locate outlets and apparatus symmetrically on floors, walls and ceilings 
where not dimensioned, and coordinate such locations with work of other trades to 
prevent interferences.  Verify all dimensions on the job.  Do not scale the electrical 
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drawings, but refer to the architectural and mechanical shop drawings and project 
drawings for dimensions as applicable. 

C. Perform for other trades, the electrical wiring and connection for all devices, equipment or 
apparatus.  Consult Architectural, Mechanical, and other applicable drawings, and all 
applicable shop drawings to avoid switches, outlets, and other equipment from being 
hidden behind doors, cabinets, counters, heating equipment, etc., or from being located 
in chalkboards, tackboards, glass panels, etc.  Relocate buried electrical devices and/or 
connections as directed at no additional cost. 

D. Coordinate the location of outlets, devices, connections, and equipment with the supplier 
of the systems furniture prior to rough-in. 

E. Where conduit, outlets or apparatus are to be encased in concrete, it must be located 
and secured by a journeyman or foreman present at the point of installation.  Check 
locations of the electrical items before and after concrete and/or masonry installation and 
relocate displaced items.  

F. Provide block-outs, sleeves, demolition work, etc., required for installation of work 
specified in this division.

3.2 CLEAN: 

A. Clean up all equipment, conduit, fittings, packing cartons and other debris that is a direct 
result of the installation of the work of this Division. 

B. Clean fixtures, interiors and exteriors of all equipment, and raceways.  Replace all filters 
in electrical equipment upon request for Substantial Completion. 

3.3 POWER OUTAGES: 

A. All power outages required for execution of this work shall occur during non-standard 
working hours and at the convenience of the Owner.  Include all costs for overtime work 
in bid. 

B. Submit written request at least 7 days in advance of scheduled outage and proceed with 
outage only after receiving authorization from the Owner's Representative. 

C. Keep all outages to an absolute minimum. 

3.4 STORAGE AND PROTECTION OF MATERIALS: 

A. Provide storage space for storage of materials and apparatus and assume complete 
responsibility for all losses due to any cause whatsoever.  In no case shall storage 
interfere with  traffic conditions in any public thoroughfare or constitute a hazard to 
persons in the vicinity.  Protect completed work, work underway, and apparatus against 
loss or damage. 

3.5 EXCAVATING FOR ELECTRICAL WORK:  

A. General:  Locate and protect existing utilities and other underground work in manner 
which will ensure that no damage or service interruption will result from excavating and 
backfilling. Perform excavation in a manner which protects walls, footings, and other 
structural members from being disturbed or damaged in any way.  Burial depths must 
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comply with NEC Section 300-5 (or State of Utah requirement, whichever is more 
stringent), unless noted otherwise on drawings. 

B. Protect persons from injury at excavations, by barricades, warnings and illumination. 

C. Coordinate excavations with weather conditions, to minimize possibility of washouts, 
settlements and other damages and hazards. 

D. Provide temporary covering or enclosure and temporary heat as necessary to protect 
bottoms of excavations from freezing and frost action.  Do not install electrical work on 
frozen excavation bases or subbases. 

E. Do not excavate for electrical work until the work is ready to proceed without delay, so 
that total time lapse from excavation to completion of backfilling will be minimum.  See 
other sections of specification for additional requirements for excavating. 

F. Store excavated material (temporarily) near excavation, in manner which will not interfere 
with or damage excavation or other work. Do not store under trees (within drip line). 

G. Retain excavated material which complies with requirements for backfill material.  
Dispose of excavated material which is either in excess of quantity needed for backfilling 
or does not comply with requirements for backfill material.  Remove unused material from 
project site, and dispose of in lawful manner. 

3.6 BACKFILL MATERIALS: 

A. For buried conduit or cable (other than below slab-on-grade, or concrete encased) - 2" 
thickness of well graded sand on all side of conduit or cable. 

B. For trench backfill to within 6" of final grade - soil material suitable for compacting to 
required densities. 

C. For top 6" of excavation - Top soil.   

D. Backfill excavations in 8" high courses of backfill material, uniformly compacted to the 
following densities (percent of maximum density, ASTM D 1557), using power-driven 
hand-operated compaction equipment.  

1. Lawn/Landscaped Areas:  85 percent for cohesive soils, 95 percent for 
cohesionless soils.  

2. Paved Areas, Other than Roadways (90 percent for cohesive soils, 95 percent for 
cohesionless soils). 

E. Subsidence:  Where subsidence is measurable or observable at electrical work 
excavations during general project warranty period, remove surface (pavement, lawn or 
other finish), add backfill material, compact, and replace surface treatment.   Restore 
appearance, quality and condition of the surface or finish to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible. 

3.7 FIRE PENETRATION SEALS: 

A. Seal all penetrations for work of this section through fire rated floors, walls and ceilings to 
prevent the spread of smoke, fire, toxic gas or water through the penetration either 
before, during or after fire.  The fire rating of the penetration seal shall be at least that of 
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the floor, wall or ceiling into which it is installed, so that the original fire rating of the floor 
or wall is maintained as required by Article 300-21 of the National Electrical Code.  
Where applicable, provide OZ Type CFSF/I and CAFSF/I fire seal fittings for conduit and 
cable penetrations through concrete and masonry walls, floors, slabs, and similar 
structures.  Where applicable, provide 3M fire barrier sealing penetration  system, and/or 
IPC Flame Safe Fire Stop System, and/or Chase Foam fire stop system, including wall 
wrap, partitions, caps, and other accessories as required.  All materials to comply with UL 
1479 (ASTM E-814).  Comply with manufacturer's instructions and recommendations for 
installation of sealing fittings and barrier sealing systems. 

3.8 PROJECT FINALIZATION AND START-UP: 

A. Upon completion of equipment and system installation, assemble all equipment Factory 
Representatives and Subcontractors for system start-up. 

B. Each Representative and Subcontractor shall assist in start-up and check out their 
respective system and remain at the site until the total system operation is accepted by 
the Owner's representative. 

C. The Factory Representative and/or System Subcontractor shall give personal instruction 
on operating and maintenance of their equipment to the Owner's maintenance and/or 
operation personnel.  To certify acceptance of operation and instruction by the Owner's 
Representative, the contractor shall prepare a written statement as follows: 

D. This is to certify that the Factory Representative and System Subcontractor for each of 
the systems listed below have performed start-up and final check out of their respective 
systems. 

E. The Owner's Representative has received complete and thorough instruction in the 
operation and maintenance of each system.  

1. SYSTEM     FACTORY REPRESENTATIVE

(List systems included)    (List name and address of 
         Factory Representative).  
                                  

                                                                                                                                     
Owner's Representative                                        Contractor                   

F. Send copy of acceptance to Architect/Engineer.  

3.9 FINAL REVIEW: 

A. At the time of final review, the project foreman shall accompany the reviewing party, and 
remove coverplates, panel covers and other access panels as requested, to allow review 
of the entire electrical system.  

END OF SECTION 16001  



SECTION 16110 - CONDUIT RACEWAYS

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification sections, apply to work of this section.

B. This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to electrical raceways and specified herein.

1.2 DESCRIPTION OF WORK:

A. Extent of raceways is indicated by drawings and schedules.

B. Types of raceways in this section include the following:

1. Electrical Metallic Tubing
2. Flexible Metal Conduit
3. Intermediate Metal Conduit
4. Liquid-tight Flexible Metal Conduit
5. Rigid Metal Conduit
6. Rigid Non-metallic Conduit

1.3 QUALITY ASSURANCE:

A. MANUFACTURERS:  Firms regularly engaged in manufacture of raceway systems of
types and sizes required, whose products have been in satisfactory use in similar service
for not less than three (3) years.

B. STANDARDS:  Comply with applicable portions of NEMA standards pertaining to
raceways.  Comply with applicable portions of UL safety standards pertaining to electrical
raceway systems; and provide products and components which have been UL-listed and 
labeled.  Comply with NEC requirements as applicable to construction and installation of 
raceway systems.

C. SUBMITTALS:  Not required. 

PART 2 – PRODUCTS 

2.1 METAL CONDUIT AND TUBING:

A. GENERAL: 

1. Provide metal conduit, tubing and fittings of types, grades, sizes and weights
(wall thicknesses) as indicated; with minimum trade size of 3/4".

B. RIGID METAL CONDUIT (RMC): FS WW-C-0581 and ANSI C80.1.

C. INTERMEDIATE STEEL CONDUIT (IMC):  FS WW-C-581.

D. ALUMINUM CONDUIT:  Not acceptable.

E. MC CABLE: Not acceptable.
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F. RIGID AND INTERMEDIATE STEEL CONDUIT FITTINGS:

1. Provide fully threaded malleable steel couplings; raintight and concrete tight
where required by application.  Provide double locknuts and metal bushings at all
conduit terminations.  Install OZ Type B bushings on conduits 1-1/4" and larger.

G. ELECTRICAL METALLIC TUBING (EMT):  FS WW-C-563 and ANSI C80.3.

H. EMT FITTINGS:

1. Provide insulated throat nylon bushings with non-indenter type malleable steel
fittings at all conduit terminations.  Install OZ Type B bushings on conduits 1"
larger.  Cast or indenter type fittings are not acceptable.

I. FLEXIBLE METAL CONDUIT:  FS WW-C-566, of the following type;

1. Zinc-coated steel.

J. FLEXIBLE METAL CONDUIT FITTINGS:  FS W-F-406, Type 1, Class 1, and Style A.

K. LIQUID TIGHT FLEXIBLE METAL CONDUIT:

1. Provide liquid-tight, flexible metal conduit; constructed of single strip, flexible
continuous, interlocked, and double-wrapped steel; galvanized inside and
outside; coated with liquid-tight jacket of flexible polyvinyl chloride (PVC).

L. LIQUID-TIGHT FLEXIBLE METAL CONDUIT FITTINGS:  FS W-F-406, Type 1, Class 3, 
Style G.

M. EXPANSION FITTINGS:  OZ Type AX, or equivalent to suit application.

2.2 NON-METALLIC CONDUIT AND DUCTS:

A. GENERAL: 

1. Provide non-metallic conduit, ducts and fittings of types, sizes and weights as
indicated; with minimum trade size of 3/4".

B. UNDERGROUND PVC PLASTIC UTILITIES DUCT: 

1. Minimum requirements shall be schedule 40 for encased burial in concrete and
for Type II for direct burial. 

C. PVC AND ABS PLASTIC UTILITIES DUCT FITTINGS:

D.  ANSI/NEMA TC 9, match to duct type and material.

E. HDPE CONDUIT: Not acceptable.

2.3 CONDUIT; TUBING; AND DUCT ACCESSORIES:

A. Provide conduit, tubing and duct accessories of types and sizes, and materials,
complying with manufacturer's published product information, which mate and match 
conduit and tubing.  Provide manufactured spacers in all duct bank runs.
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2.4 SEALING BUSHINGS:

A. Provide OZ Type FSK, WSK, or CSMI as required by application. Provide OZ type CSB
internal sealing bushings.

2.5 CABLE SUPPORTS:

A. Provide OZ cable supports for vertical risers, type as required by application.

PART 3 - EXECUTION

3.1 INSTALLATION OF ELECTRICAL RACEWAYS:

A. Install electrical raceways where indicated; in accordance with manufacturer's written
instructions, applicable requirements of NEC and NECA "Standard of Installation", and in
accordance with the following:

1. FEEDERS UNDER 600 VOLTS:
a. Install feeders to panels and motor control centers and individual

equipment feeders rated 100 amps and greater, in rigid metal conduit
(RMC), or intermediate  metal conduit (IMC); except where buried below
grade, install in non-metallic conduit or duct.  Encase feeders 1-1/4" and 
larger, individually in concrete where installed below grade. See duct 
banks.

2. BRANCH CIRCUITS, SIGNAL AND CONTROL CIRCUITS, AND INDIVIDUAL
EQUIPMENT CIRCUITS RATED LESS THAN 100 AMPS:
a. Install in electric metallic tubing (EMT); except in poured walls, with one

side in contact with grade, below concrete slab-on-grade or in earth fill, 
install in non-metallic plastic duct.  In areas exposed to weather,
moisture, or physical damage, install in GRC or IMC.  In suspended
slabs, install in EMT. Encase non-metallic duct 1-1/4" and larger in
concrete. See duct banks.

B. Coordinate with other work including metal and concrete deck work, as necessary to
interface installation of electrical raceways and components.

C. Install raceway in accordance with the following:

1. Provide a minimum of 12" clearance measured from outside of insulation from
flues, steam and hot water piping, etc.  Avoid installing raceways in immediate
vicinity of boilers and similar heat emitting equipment. Conceal raceways in
finished walls, ceilings and floor (other than slab-on-grade), except in
mechanical, electrical and/or communication rooms, conceal all conduit and
connections to motors, equipment, and surface mounted cabinets unless
exposed work is indicated on the drawings. Run concealed conduits in as direct
a line as possible with gradual bends.  Where conduit is exposed in mechanical
spaces, etc., install parallel with or at right angles to building or room structural
lines.  Do not install lighting raceway until piping and duct work locations have
been determined in order to avoid fixtures being obstructed by overhead
equipment.

2. Where cutting raceway is necessary, remove all inside and outside burrs; make
cuts smooth and square with raceway.  Paint all field threads (or portions of
raceway where corrosion protection has been damaged) with primer and enamel
finish coat to match adjacent raceway surface.
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D. Comply with NEC for requirements for installation of pull boxes in long runs.

E. Cap open ends of conduits and protect other raceways as required against accumulation
of dirt and debris.  Pull a mandril and swab through all conduit before installing 
conductors.  Install a 200 lb. nylon pull cord in each empty conduit run.

F. Replace all crushed, wrinkled or deformed raceway before installing conductors.

G. Do not use flame type devices as a heat application to bend PVC conduit.  Use a heating
device which supplies uniform heat over the entire area without scorching the conduit.

H. Provide rigid metal conduit (RMC) for all bends greater than 22 degrees in buried conduit.
Provide protective coating for RMC bend as specified herein.

I. Where raceways penetrate building, area ways, manholes or vault walls and floors below
grade, install rigid metal conduit (RMC) for a minimum distance of 10 feet on the exterior
side of the floor or wall.  Provide OZ, Type FSK, WSK or CSMI sealing bushings (with 
external membrane clamps as applicable) for all conduit penetrations entering walls or
slabs below grade. Provide segmented type CSB internal sealing bushings in all
raceways penetrating building walls and slabs below grade, and in all above grade
raceway penetrations susceptible to moisture migration into building through raceway.

J. Install liquid-tight flexible conduit for connection of motors, transformers, and other
electrical equipment where subject to movement and vibration.

K. Provide OZ expansion fittings on all conduits crossing building expansion joints, both in
slab and suspended.

L. Provide OZ cable supports in all vertical risers in accordance with NEC 300-19; type as
required by application.

M. Complete installation of electrical raceways before starting installation of
cables/conductors within raceways.

N. Raceway installation below grade:

1. Apply protective coating to metallic raceways in direct contact with earth or fill of 
any type; consisting of spirally wrapped PVC tape (1/2" minimum overlap of 
scotch wrap tape or equal); or factory applied vinyl cladding (minimum thickness
.020 inches).  Completely wrap and tape all field joints.

2. Mark all buried conduits which do not require concrete encasement by placing
yellow plastic marker tape (minimum 6"  wide) along entire length of run 12"
below final grade. Where multiple small lines are buried in a common trench and
do not exceed an overall width of 16", install a single line marker. 

3. Burial depths must comply with NEC Section 300-5 but in no case be less than
24", unless noted otherwise on drawings.

O. Raceway installation below slab-on-grade, or below grade:

1. For slab-on-grade construction, install runs of rigid plastic conduit (PVC) below
slab. All raceway shall be located a minimum of 4” below gravel sub-base.  Install
RMC (with protective coating) for raceways passing vertically through slab-on-
grade. Slope raceways as required to drain away from electrical enclosures and
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to avoid collection of moisture in raceway low points. 

2. Apply protective coating to metallic raceways in direct contact with earth or fill of 
any type; consisting of spirally wrapped PVC tape (1/2" minimum overlap of 
scotch wrap tape or equal); or factory applied vinyl cladding (minimum thickness 
.020 inches).  Completely wrap and tape all field joints.  

3. Mark all buried conduits which do not require concrete encasement by placing 
yellow plastic marker tape (minimum 6"  wide) along entire length of run 12" 
below final grade.  Where multiple small lines are buried in a common trench and 
do not exceed an overall width of 16", install a single line marker.  

4. Burial depths must comply with NEC Section 300-5 but in no case be less than 
24", unless noted otherwise on drawings.  

P. DUCTBANKS:  

1. Provide ductbank construction as indicated using 3000 psi at 28 day strength 
concrete, with red marker dye.  Use Type II low alkali per ASTM C150.  Use 
ASTM C-33 aggregate gradation with maximum size of 3/4".  Use W/C  ratio of 
0.50.  Install #4 reinforcing bar per ASTM 615 grade 50 in each corner of 
ductbank. Provide minimum 4" concrete cover on all sides of exterior conduits.  
Provide polypropylene pull rope in all spare duct. 

END OF SECTION 16110  





SECTION 16120 - CONDUCTORS AND CABLES (600V AND BELOW)

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to conductors and cables specified herein.

1.2 DESCRIPTION OF WORK:

A. Extent of electrical conductor and electrical cable work is indicated by drawings and
schedules.

B. Types of conductors and cables in this section include the following:

1. Copper Conductors  (600V)

C. Applications for conductors and cables required for project include:

1. Power Distribution
2. Feeders
3. Branch Circuits

1.3 QUALITY ASSURANCE:

A. Comply with NEC as applicable to construction and installation of electrical conductors
and cable.  Comply with UL standards and provide electrical conductors and cables
which have been UL-listed and labeled.

B. Comply with applicable portions of NEMA/Insulated Cable Engineers Association
standards pertaining to materials, construction and testing of conductors and cable.

C. Comply with applicable portions of ANSI/ASTM and IEEE standards pertaining to
construction of conductors and cable.

1.4 SUBMITTALS:

A. FIELD TEST DATA:

1. Submit megohmmeter test data for circuits under 600 volts.

PART 2 - PRODUCTS

2.1 COPPER CONDUCTORS (600V):

A. Provide factory-fabricated conductors of sizes, ratings, materials, and types indicated for
each service.  Where not indicated provide proper selection to comply with project's
installation requirements and NEC standards.  Provide conductors in accordance with the
following:

1. Distribution and Panelboard Feeders; and Other Conductors, #2 AWG and
Larger – Copper conductor; see drawings for insulation type.
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2. Branch Circuit Conductors and All Conductors #3 AWG and Smaller - Copper
conductor, with THHN/THWN insulation. Size all conductors in accordance with
NEC; minimum size to be #12 AWG.  Provide stranded conductors for #8 AWG
and larger.

B. Provide color and coding of conductors as follows: 

1. 120/208V

A-Phase – Black 
B-Phase – Red 
C-Phase – Blue 
Neutral – White
Ground - Green

C. Provide colors for switch legs, travelers and other wiring for branch circuits different than
listed above.

D. Provide #10 AWG neutral conductor for all three and four wire fluorescent circuit home
runs.

PART 3 - EXECUTION

3.1 INSTALLATION:

A. General:  Install electric conductors and cables as indicated, in compliance with
manufacturer's written instructions, applicable requirements of NEC and NECA's
"Standards of Installation", and in accordance with recognized industry practices.

B. Coordinate installation work with electrical raceway and equipment installation work, as
necessary for proper interface.

C. Cables may be pulled by direct attachment to conductors or by use of basket weave 
pulling grip applied over cables.  Attachment to pulling device shall be made through
approved swivel connection.  Nonmetallic jacketed cables of small size may be pulled
directly by conductors by forming them into a loop to which pull wire can be attached;
remove insulation from conductors before forming the loop.  Larger sizes of cable may be
pulled by using basket weave pulling grip, provided the pulling force does not exceed
limits recommended by manufacturer; if pulling more than one cable, bind them together 
with friction tape before applying the grip.  For long pulls requiring heavy pulling force,
use pulling eyes attached to conductors.

D. Do not exceed manufacturer's recommendations for maximum allowable pulling tension,
side wall pressure, and minimum allowable bending radius. In all cases, pulling tension 
applied to the conductors shall be limited to 0.008 lbs. per circular mil of conductor cross-
section area.

E. Pull in cable from the end having the sharpest bend; i.e. bend shall be closest to reel.
Keep pulling tension to minimum by liberal use of lubricant, and turning of reel, and slack
feeding of cable into duct entrance.  Employ not less than one man at reel and one in
pullhole during this operation.

F. For training of cables, minimum bend radius to inner surface of cable shall be 12 times 
cable diameter.
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G. Where cable is pulled under tension over sheaves, conduit bends, or other curved 
surfaces, make minimum bend radius 50% greater than specified above for training.  

H. Use only wire and cable pulling compound recommended by the specific cable 
manufacturer, and which is listed by UL.  

I. Seal all cable ends unless splicing is to be done immediately. Conduit bodies shall not 
contain splices. 

J. Follow manufacturer's instructions for splicing and cable terminations.  

3.2 AFTER INSTALLATION TEST FOR CABLE 600 VOLTS AND BELOW:  

A. Prior to energization, test cable and wire for continuity of circuitry, and for short circuits, 
Megger all circuits of 100 amp and greater rating.  Correct malfunctions.  Submit record 
in triplicate of megohmmeter readings to Architect/Engineer.  

B. Subsequent to wire and cable connections, energize circuitry and demonstrate 
functioning in accordance with requirements.  

C. IDENTIFICATION OF FEEDERS:  Each cable at each entry to and exit for each 
manhole, pullhole, pullbox, cable tray switchgear and switch, shall have a marker affixed, 
upon which is stamped or embossed the feeder designation; i.e. "MCCI", "PANEL L", 
"CHILLER",  "NO. 1", etc.  Identification letters shall be 1/8 inch minimum size.  Markers 
shall be rigid, non-corrosive material, attached to the feeder cables with feeder 
identification.  Nylon straps shall be used to tie the markers.  

END OF SECTION 16120  





SECTION 16135 - ELECTRICAL BOXES AND FITTINGS 

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specifications sections, apply to work of this section.

B. This section is a Division-16 Basic Materials and Methods section, and is a part of each
Division-16 section making reference to electrical wiring boxes and fittings specified
herein.  See Section 16110, Raceways, for additional requirements.

1.2 DESCRIPTION OF WORK:

A. The extent of electrical box and electrical fitting work is indicated by drawings and
schedules.

B. Types of electrical boxes and fittings in this section include the following:

1. Outlet Boxes
2. Junction Boxes
3. Pull Boxes
4. Conduit Bodies
5. Bushings
6. Locknuts
7. Knockout Closures
8. Miscellaneous Boxes and Fittings

1.3 QUALITY ASSURANCE:

A. Comply with NEC as applicable to construction and installation of electrical boxes and 
fittings.  Comply with ANSI C 134,1 (NEMA Standards Pub No. OS 1) as applicable to 
sheet-steel outlet boxes, device boxes, covers and box supports.  Provide electrical
boxes and fittings which have been UL-listed and labeled.

1.4 SUBMITTALS:  None required

PART 2 - PRODUCTS

2.1 FABRICATED MATERIALS:

A. INTERIOR OUTLET BOXES:

1. Provide one piece, galvanized flat rolled sheet steel interior outlet wiring boxes
with accessory rings, of types, shapes and sizes, including box depths, to suit
each respective location and installation, construct with stamped knockouts in
back and sides, and with threaded screw holes with corrosion-resistant screws
for securing box and covers and wiring devices; minimum size 4"x4"x1-1/2". 
Provide minimum 2-1/8" depth for boxes with three or more conduit entries.

2. Provide an ‘FS’ box, with no knockouts when surface mounted in a finished, non-
utility space. Surface mounting is only acceptable when approved by the
Architect.

B. INTERIOR OUTLET BOX ACCESSORIES:
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1. Provide outlet box accessories as required for each installation, including
mounting brackets, hangers, extension rings, fixture studs, cable clamps and
metal straps for supporting outlet boxes, which are compatible with outlet boxes
being used and fulfilling requirements of individual wiring applications.

C. WEATHERPROOF OUTLET BOXES: 

1. Provide corrosion-resistant cast-metal weatherproof outlet wiring boxes, of types,
shapes and sizes (including depth) required, with threaded conduit ends, cast-
metal face plates with spring-hinged waterproof caps suitably configured for each
application, with face plate gaskets and corrosion-resistant fasteners.

D. JUNCTION AND PULL BOXES: 

1. Provide code-gage sheet steel junction and pull boxes, with screw-on covers; of 
types, shapes and sizes to suit each respective location and installation; with 
welded seams and equipped with stainless steel nuts, bolts, screws and
washers.

E. CONDUIT BODIES:

1. Provide galvanized cast-metal conduit bodies, of types, shapes and sizes to suit
respective locations and installation, construct with threaded-conduit-entrance
ends, removable covers, and corrosion-resistant screws.

F. BUSHINGS, KNOCKOUT CLOSURES AND LOCKNUTS:

1. Provide corrosion-resistant punched-steel box knockout closures, conduit
locknuts and malleable steel conduit bushings and offset connectors, of types
and sizes to suit respective uses and installation.

PART 3  - EXECUTION

3.1 INSTALLATION OF ELECTRICAL BOXES AND FITTINGS:

A. GENERAL: 

1. Install electrical boxes and fittings where indicated, complying with
manufacturer's written instructions, applicable requirements of NEC and NECA's
"Standard of Installation", and in compliance with recognized industry practices to
ensure that products fulfill requirements.

2. Coordinate installation of electrical boxes and fittings with wire/cable and
raceway installation work.

3. Provide coverplates for all boxes. See Section 16140, Wiring Devices.

4. Provide weatherproof outlets for interior and exterior locations exposed to
weather or moisture.

5. Provide knockout closures to cap unused knockout holes where blanks have 
been removed.

6. Install boxes and conduit bodies to ensure ready accessibility of electrical wiring.
Do not install boxes above ducts or behind equipment.  Install recessed boxes
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with face of box or ring flush with adjacent surface.  Seal between switch, 
receptacle and other outlet box openings and adjacent surfaces with plaster, 
grout, or similar suitable material.  

7. Fasten boxes rigidly to substrates or structural surfaces to which attached, or 
solidly embed electrical boxes in concrete or masonry.  Use bar hangers for stud 
construction.  Use of nails for securing boxes is prohibited.  Set boxes on 
opposite sides of common wall with minimum 10" of conduit between them.  

8. Provide electrical connections for installed boxes.  

END OF SECTION 16135  





SECTION 16136 - SUPPORTING DEVICES 

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification section, apply to work of this section.

B. This section is a Division-16 Basic Materials and Methods section, and is a part of each
Division-16 section making reference to supports, anchors, sleeves, and seals, specified
herein.

1.2 DESCRIPTION OF WORK:

A. Extent of supports, anchors, and sleeves is indicated by drawings and schedules and/or
specified in other Division-16 sections. See Section 16110, Raceways, for additional
requirements.

B. Work of this section includes supports, anchors, sleeves and seals required for a
complete raceway support system, including but not limited to: clevis hangers, riser
clamps, C-clamps, beam clamps, one and two hole conduit straps, offset conduit clamps,
expansion anchors, toggle bolts, threaded rods, U-channel strut systems, threaded rods
and all associated accessories.

1.3 QUALITY ASSURANCE:

A. Comply with NEC as applicable to construction and installation of electrical supporting
devices.  Comply with applicable requirements of ANSI/NEMA Std. Pub No. FB 1, 
"Fittings and Supports for Conduit and Cable Assemblies". Provide electrical components
which are UL-listed and labeled.

PART 2 - PRODUCTS

2.1 MANUFACTURED SUPPORTING DEVICES:

A. GENERAL: 

1. Provide supporting devices; complying with manufacturer's standard materials,
design and construction in accordance with published product information, and
as required for a complete installation; and as herein specified.  See drawings for
additional requirements.

PART 3 - EXECUTION

3.1 INSTALLATION OF SUPPORTING DEVICES:

A. Install hangers, anchors, sleeves, and seals as required, in accordance with 
manufacturer's written instructions and with recognized industry practices to insure
supporting devices comply with requirements. Comply with requirements of NECA, NEC
and ANSI/NEMA for installation of supporting devices.

B. Coordinate with other electrical work, including raceway and wiring work, as necessary to
interface installation of supporting devices with other work.

C. Install hangers, supports, clamps and attachments to support piping properly from 
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building structures.  Arrange for grouping of parallel runs of horizontal conduits to be 
supported together on trapeze type hangers where possible.  For pre-and post tensioned 
construction, use pre-set inserts for support of all electrical work.  Do not use toggle bolts, 
moly bolts, wood plugs or screws in sheetrock or plaster as support for any equipment or 
raceway.  

D. RACEWAYS: 

1. Support raceways which are rigidly attached to structure at intervals not to 
exceed 8 feet on center, minimum of two straps per 10 foot length of raceway, 
and within 12" of each junction box, coupling, outlet or fitting.  Support raceway at 
each 90 degree bend.  Support raceway (as it is installed) in accordance with the 
following:

NUMBER OF RUNS 3/4" TO 1-1/4" 0  1-1/2" & LARGER 0

  1    Full straps, clamps Hanger  
  or hangers.  

  2    Full straps, clamps Mounting Channel  
  or hangers.  

  3 or more   Mounting Channel Mounting Channel  

2. Support suspended raceways on trapeze hanger systems; or individually by 
means of threaded rod and straps, clamps, or hangers suitable for the 
application.  Do not use "wire" as a portion of any raceway support system; do 
not support raceway  from ceiling support wires.  

END OF SECTION 16136  



SECTION 16140 - WIRING DEVICES 

PART 1 – GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to wiring devices specified herein.

1.2 DESCRIPTION OF WORK:

A. The extent of wiring device work is indicated by drawings and schedules. Wiring devices 
are defined as single discrete units of electrical distribution systems which are intended to
carry but not utilize electric energy.

B. Types of electrical wiring devices in this section include the following:

1. Receptacles
2. Switches

1.3 QUALITY ASSURANCE:

A. Comply with NEC and NEMA standards as applicable to construction and installation of
electrical wiring devices. Provide electrical wiring devices which have been UL listed and
labeled.

1.4 SUBMITTALS:

A. PRODUCT DATA:

1. Submit manufacturer's data on electrical wiring devices.

PART 2 - PRODUCTS

A. FABRICATED WIRING DEVICES:

B. GENERAL: 

1. Provide factory-fabricated wiring devices, in types, and electrical ratings for
applications indicated and complying with NEMA Stds. Pub No. WD 1.

2. Provide wiring devices (of proper voltage rating) as follows:
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RECEPTACLE SWITCHES
MFGR. 1-POLE 3-WAY 4-WAY W-PILOT

Hubbell HBL5352 HBL 1221 HBL   1223 HBL1224 HBL1221-PL

Bryant 5352 1221 1223 1224 1221-PL

Pass Seymour 5352 20AC1 20AC3 20AC4 20AC1-RPL

Leviton 5362 1221 1223 1224

Cooper 5352 1221 1273 1224 1221-PL

3. Provide devices in colors selected by Architect.  Provide red devices on all
emergency circuits.

C. GROUND-FAULT INTERRUPTER:

1. Provide general-duty, duplex receptacle, ground-fault circuit interrupters; feed-
thru types, capable of protecting connected downstream receptacles on single
circuit; grounding type UL-rated Class A, Group A, 20-amperes rating; 120-volts,
60 Hz; with solid-state ground-fault sensing and signaling; with 5 milliamperes
ground-fault trip level; color as selected by Architect.  Provide Hospital grade
where required elsewhere by specification or drawings.  Provide units of one of
the following:

a. P&S/Sierra 
b. Hubbell
c. Leviton 
d. Square D

D. WIRING DEVICE ACCESSORIES:

1. WALL PLATES:

a. Provide coverplates for wiring devices; plate color to match wiring
devices to which attached.  Provide nylon or Lexan coverplates in all
finished areas.  Provide galvanized steel plates in unfinished areas.
Provide blank coverplates for all empty outlet boxes.  Engrave all 
receptacle plates other than those serving 120 volt, single phase
devices.  State voltage and amperage characteristics.  Example "208V, 
30A".

E. WEATHER-PROTECTING DEVICE ENCLOSURES:

1. Where required for compliance with NEC 406-8 (receptacles installed outdoors
for use other than with portable tools or equipment), provide weather-tight device
covers which provide complete protection with the cord and cap inserted into the
wiring device.  Provide units which mount on either single or double gang
devices.  Provide device enclosures manufactured by one of the following:

a. Intermatic WP1020 or WP1030
b. P&S WIUC10C or WIUC20c
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PART 3 – EXECUTION 

A. Install wiring devices as indicated, in compliance with manufacturer's written instructions, 
applicable requirements of NEC and NECA's "Standard of Installation" and in accordance 
with recognized industry practices to fulfill project requirements. 

B. Coordinate with other work, including painting, electrical box and wiring work, as 
necessary to interface installation of wiring devices with other work.  Install devices in 
boxes such that front of device is flush and square with coverplate.  Drawings are small 
scale and, unless dimensioned, indicate approximate locations only of outlets, devices, 
equipment, etc.  Locate outlets and apparatus symmetrically on floors, walls and ceilings 
where not dimensioned  and coordinate with other work.  Verify all dimensioned items on 
job site.  Consult architectural cabinet, millwork, and equipment shop drawings before 
beginning rough-in of electrical work.  Adjust locations of all electrical outlets as required 
to accommodate work in area, and to avoid conflicts with wainscoat, back splash, 
tackboards, and other items. 

C. Install wiring devices only in electrical boxes which are clean; free from excess building 
materials, dirt, and debris.  Mark each device box (for each type of wiring device) with a 
permanent ink felt tip marker, indicating the circuit to which the device is connected.  
Example:  "CKT A-1".

D. Install blank plates on all boxes without devices.  

E. Delay installation of wiring devices until wiring work and painting is completed.  Provide 
separate neutral conductor from panel to each GFI receptacle. 

F. Install GFI receptacles for all receptacles installed in restrooms, kitchens, outdoors or 
within six feet of any sink. Provide in elevator equipment rooms and pits. 

3.2 PROTECTION OF WALL PLATES AND RECEPTACLES:  

A. At time of substantial completion, replace those items, which have been damaged, 
including those stained, burned and scored.  

3.3 GROUNDING: 

A. Provide electrically continuous, tight grounding connections for wiring devices, unless 
otherwise indicated.  

3.4 TESTING: 

A. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity 
connections.  After energizing circuitry, test wiring devices to demonstrate compliance 
with requirements.  

END OF SECTION 16140  





SECTION 16160 - PANELBOARDS

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to panelboards specified herein.

1.2 DESCRIPTION OF WORK:

A. The extent of panelboard and enclosure work, is indicated by drawings and schedules.

B. Types of panelboards and enclosures in this section include lighting and appliance
panelboards, and power distribution panelboards.

1.3 QUALITY ASSURANCE:

A. Provide units which have been UL listed and labeled.  Comply with NEC as applicable to
installation of panelboards, cabinets, and cutout boxes.  Comply with NEC pertaining to
installation of wiring and equipment in hazardous locations. Comply with NEMA Stds. 
Pub No. 250, "Enclosures for  Electrical Equipment (1000 volt maximum).  Pub No. 1,
"Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600
Volts or Less".

1.4 SUBMITTALS:

A. PRODUCT DATA:

1. Submit manufacturer data including specifications, installation instructions and
general recommendations, for each type of panelboard required.

B. SHOP DRAWINGS:

1. Submit dimensioned drawings of panelboards and enclosures showing
accurately scaled layouts of enclosures and required individual panelboard
devices, including but not necessarily limited to, circuit breakers, fusible switches,
fuses, ground-fault circuit interrupters, and accessories.

PART 2 – PRODUCTS 

ACCEPTABLE MANUFACTURERS:

2.1 MANUFACTURERS:

A. Subject to compliance with requirements, provide of one of the following:

1. Siemens Energy and Automation
2. Cutler Hammer Products, Eaton Corp.
3. General Electric Company
4. Square D Company
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2.2 PANELBOARDS: 

A. GENERAL: 

1. Except as otherwise indicated, provide panelboards, enclosures and ancillary
components, of types, sizes, and ratings indicated.  Equip with number of unit
panelboard devices as required for complete installation.  Fully equip "spaces"
with hardware to receive breaker or switch of size indicated.  Provide CU/AL
rated lugs of proper size to accommodate conductors specified.

B. LIGHTING AND APPLIANCE PANELBOARDS: 

1. Provide dead-front safety type lighting and appliance panelboards as indicated, 
with switching and protective devices in quantities, ratings, types, and
arrangement shown.  Provide bolt-on thermal magnetic type branch breakers.
Where multiple breakers are indicated, provide with common trip handle.  Series
rated systems are not acceptable.  Equip with copper bus bars, full-sized neutral
bus, and ground bus.

C. PANELBOARD ENCLOSURES:

1. Provide galvanized sheet steel cabinet type enclosures, in sizes and NEMA
types as indicated, code-gage minimum 16-gage thickness. Provide fronts with
adjustable indicating trim clamps, and doors with flush locks and keys, all
panelboard enclosures keyed alike, with concealed door hinges and door swings
as indicated. Equip with interior circuit-directory frame, and card with clear plastic
covering.  Provide baked gray enamel finish over a rust inhibitor.   Provide
enclosures fabricated by same manufacturer as overcurrent devices contained
therein  Bolt engraved plastic laminate labels indicating panel name and voltage
on the interior and exterior of panelboards.

D. FINISH: 

1. Coat interior and exterior of surface with manufacturer's standard color; baked on
enamel finish.

E. IDENTIFICATION:

1. Provide 1/16" thick black plastic laminate labels with 1/4" high  lettering on the
interior of each panelboard; include panelboard name and voltage.  Provide red
plastic laminate labels on emergency system panels.

PART 3 – EXECUTION 

3.1 INSTALLATION OF PANELBOARDS:

A. GENERAL: 

1. Install panelboards and enclosures where indicated, in accordance with
manufacturer's written instructions, applicable requirements of NEC and NECA's
"Standard of Installation", in compliance with recognized industry practices to
ensure products fulfill requirements.
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B. MOUNTING: 

1. Coordinate installation of panelboards and enclosures with cable and raceway 
installation work.  Anchor enclosures firmly to walls and structural surfaces, 
ensuring they are permanently and mechanically secure.  Arrange conductors 
neatly within enclosure, and secure with suitable nylon ties.  Fill out panelboard's 
circuit directory card upon completion of installation work.  Utilize actual final 
building room numbers, not architectural numbers used on drawings.  Identify 
individual lighting circuits and individual receptacle circuits by room served.  
Label circuit breakers to identify location of subpanel or equipment supplied 
using room numbers and equipment names.  Include room number with 
equipment circuit designations.  All directories to be typewritten.  

END OF SECTION 16160   





SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to overcurrent protective devices specified herein.

1.2 DESCRIPTION OF WORK:

A. Extent of overcurrent protective device work is indicated by drawings and schedules and
specified herein. Overcurrent protective devices specified herein are for installation as 
individual components  in separate enclosures; and for installation as integral
components of switchboard and panelboards.  See Section 16175, Switchgear and
Switchboards, and Section 16160, Panelboards.

B. Types of overcurrent protective devices in this section include the following for operation
at 600 Volts and below:

1. Molded case circuit breakers

C. Refer to other Division-16 sections for cable/wire and connector work required in
conjunction with overcurrent protective devices.

1.3 QUALITY ASSURANCE

A. Comply with NEC requirements and NEMA and ANSI standards as applicable to 
construction and installation of overcurrent devices.

1.4 SUBMITTALS:

A. PRODUCT DATA:  Submit manufacturer's data on overcurrent protective devices,
including catalog cuts, time-current trip characteristic curves, and mounting requirements.

B. SHOP DRAWINGS:  Submit layout drawings of overcurrent protective devices, with 
layouts of circuit breakers, including spatial relationships to proximate equipment.  Failure
to submit said spatial layouts does not relieve contractor of responsibility to verify all
required clearances before release of equipment for fabrication.

C. MAINTENANCE STOCK, FUSES:  For types and ratings required, furnish additional
fuses, amounting to one unit for every 5 installed units, but not less than two units of each
size and type, unless specified otherwise in another section of these specifications.

PART 2  – PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS:

A. Subject to compliance with requirements, provide products of one of the following (main
and branch device manufacturer must be same as panelboard and/or switchboard
manufacturer):
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B. CIRCUIT BREAKERS: 

1. Cutler Hammer Products, Eaton Corp. 
2. General Electric Co. 
3. Siemens Energy and Automation 
4. Square D Co. 

C. MOLDED CASE CIRCUIT BREAKERS: 

1. Provide factory-assembled, molded case circuit breaker for power distribution 
panelboards and switchboards; and for individual mounting, as indicated.  
Provide breakers of amperage, voltage, and RMS interrupting rating shown, with 
permanent thermal trip and adjustable instantaneous magnetic trip in each pole.  
Series rated systems are not acceptable.  Construct with overcenter, trip-free, 
toggle type operating mechanisms with quick-make, quick-break action and 
positive handle indication.  Construct breakers for mounting and operating in any 
physical position and in an ambient temperature of 40 degrees C.  Provide with 
mechanical screw type removable connector lugs, AL/CU rated, of proper size to 
accommodate conductors specified. 

PART 3 – EXECUTION 

3.1 INSTALLATION OF OVERCURRENT PROTECTIVE DEVICES: 

A. Install overcurrent protective devices as indicated, in accordance with the manufacturer's 
written instructions and with recognized industry practices to ensure that protective 
devices comply with requirements.  Comply with NEC and NEMA standards for 
installation of overcurrent protective devices. 

B. Coordinate with work as necessary to interface installations of overcurrent protective 
devices with other work. 

C. Set field-adjustable circuit breakers for trip settings as indicated, subsequent to 
installation of devices. 

3.2 FIELD QUALITY CONTROL  

A. Prior to energization of overcurrent protective devices, test devices for continuity of 
circuitry and for short-circuits.  Correct malfunctioning units, and then demonstrate 
compliance with requirements.   

END OF SECTION 16180  



SECTION 16452 - GROUNDING

PART 1 – GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. Division-16 Basic Materials and Methods sections apply to work specified in this section.

1.2 DESCRIPTION OF WORK:

A. Provide grounding as specified herein, and as indicated on drawings.

B. Provide grounding and bonding of all electrical and communication apparatus,
machinery, appliances, building components, and items required by the NEC to provide a
permanent, continuous, low impedance, grounding system. 

C. Unless otherwise indicated, ground the complete electrical installation including the 
system neutral, metallic conduits and raceways, boxes, fittings, devices, cabinets, and
equipment in accordance with all code requirements.

D. Ground each separately derived system, as described in NEC Section 250-30, unless
otherwise indicated.

E. Types of grounding in this section include the following:

1. Metal Building Frames
2. Grounding Electrodes
3. Grounding Rods
4. Service Equipment
5. Enclosures
6. Systems 
7. Equipment
8. Other items indicated on drawings

F. Requirements of this section apply to electrical grounding work specified elsewhere in
these specifications.

1.3 QUALITY ASSURANCE:

A. Comply with NEC as applicable to electrical grounding and ground fault protection
systems.  Comply with applicable ANSI and IEEE requirements. Provide products which
have been UL listed and labeled.

B. Resistance from the service entrance ground bus, through the grounding electrode to 
earth, shall not exceed 5 ohms.

1.4 SUBMITTALS:

A. Submit the name of test agency to be used for testing specified in this section.  Submit 
results of tests specified in this section.  Also include test results in Operation and
Maintenance Manuals as specified.
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PART 2  – PRODUCTS 

2.1 MATERIALS AND COMPONENTS:

A. GENERAL: Except as otherwise indicated, provide each electrical grounding system as
specified herein, and as shown on drawings, including but not necessarily limited to, 
cables/wires, connectors, terminals (solderless lugs), grounding rods/electrodes and
plate electrodes, bonding jumper braid, and other items and accessories needed for 
complete installation.  Where materials or components are not otherwise indicated,
comply with NEC, NEMA and established industry standards for applications indicated.

B. ELECTRICAL GROUNDING CONDUCTORS:  Unless otherwise indicated, provide
electrical grounding conductors for grounding connections matching power supply wiring
materials and sized according to NEC.  Provide with green insulation.

C. GROUND RODS:  Steel with copper welded exterior, 3/4" dia. x 10' long. Weaver or 
Cadweld.

D. GROUND WELL BOXES FOR GROUND RODS:  Precast concrete box 9-1/2" W. x 16"
L. X 18" D. with light duty concrete cover for non-traffic areas or rated steel plate for 
traffic areas.  Provide covers with lifting holes.  Engrave cover with "GROUND ROD".

E. CONCRETE ENCASED GROUNDING ELECTRODE (UFER GROUND):  #2/0 AWG 
bare copper conductor.

F. INSULATED GROUNDING BUSHINGS:  Plated malleable iron body with 150 degree
Centigrade molded plastic insulating throat, lay-in grounding lug with hardened stainless
steel fasteners, OZ/Gedney BLG, or Thomas & Betts #TIGB series.

G. CONNECTIONS TO PIPE:  For cable to pipe, OZ/Gedney G-100B series or Thomas & 
Betts #390X series,, or Burndy type GAR. 

H. CONNECTIONS TO STRUCTURAL STEEL, GROUND RODS, OR SPLICES:  For 
splicing and/or connecting conductors, use exothermic welds or high pressure
compression type connectors. Provide exothermic weld kits manufactured by Cadweld or
Thermoweld.  If high compression type connectors are used for cable-to-cable, or cable-
to-steel, or cable-to-ground rod connections, provide Thomas & Betts #53000 series, or
Burndy Hyground series.

I. BONDING JUMPERS:  OZ/Gedney Type BJ, or Thomas & Betts #3840 series, or Burndy
type GG and type B braid. 

PART 3 - EXECUTION

3.1 INSTALLATION OF GROUNDING SYSTEMS: 

A. Install electrical grounding systems in accordance with manufacturer's written instructions
and with recognized industry practices to ensure grounding devices comply with
requirements.

B. Install clamp-on connectors only on thoroughly cleaned and metal contact surfaces, to
ensure electrical conductivity and circuit integrity. 

C. Provide grounding for the entire raceway, enclosure, equipment and device system in
accordance with NEC.  All raceways shall include copper grounding conductor sized in 
accordance with NEC.
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D. Provide service entrance grounding by means of ground rods (quantity of two, driven
exterior to building), by means of bonding to water main, and by means of bonding to 
building structural steel.  In addition, provide a grounding electrode for not less than 30
lineal feet in concrete footing or foundation which is in direct contract with earth.  Size 
electrode in accordance with NEC, but in no case, smaller than No. 4 AWG bare copper.
Support electrode so as to be below finished grade near the bottom of the trench, and
approximately three inches from the bottom or sides of the concrete.  Locate a point of
connection for inspection.

3.2 GROUNDING ELECTRODES:

A. Concrete Encased Grounding Electrode (UFER Ground):  Provide a #2/0 AWG minimum
bare copper conductor encased along the bottom of concrete foundation or footings 
which are in direct contact with the earth and where there is no impervious water-proofing
membrane between the footing and the soil.  Extend electrode through a horizontal
length of 30 feet minimum and encase with not less than 2 nor more than 5 inches of
concrete separating it from surrounding soils.  At point of emergence from concrete, run
electrode through a protective non-metallic sleeve and extend to the main building
ground bus.

B. GROUNDING ELECTRODE CONDUCTOR: Provide grounding electrode conductor
sized per NEC table 250-94 or as indicated.

C. POWER SYSTEM GROUNDING:  Connect the following items using NEC sized copper
grounding conductors to lugs on the Main Building Ground Bus.

1. Grounding electrode conductor from concrete encased electrode, and from
ground rods.

2. Conductor from building structural steel.

D. Run main grounding conductors exposed or in metallic conduit if protection or
concealment is required.

E. EQUIPMENT BONDING/GROUNDING:  Provide a NEC sized conductor, whether
indicated or not on the drawings, in raceways as follows:

1. Non-metallic conduits and ducts.
2. Distribution feeders.
3. Motor and equipment branch circuits.
4. Device and lighting branch circuits. 
5. Provide grounding bushings and bonding jumpers for all conduit terminating in

reducing washers, concentric, eccentric or oversized knockouts at panelboards,
cabinets and gutters.

F. Provide bonding jumpers across expansion and deflection couplings in conduit runs,
across pipe connections at water meters, and across dielectric couplings in metallic cold
water piping system.

G. Provide bonding wire in all flexible conduit.

3.3 TESTING: 

A. Obtain and record ground resistance measurements both from service entrance ground
bus to the ground electrode and from the ground electrode to earth.  Install additional
bonding and grounding electrodes as required to comply with resistance limits specified
under this Section.
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B. Include typewritten records of measured resistance values in the Operation and 
Maintenance Manual. 

C. Use independent testing agency for all testing.  

D. Use test equipment expressly designed for the purpose intended.  Submit name of 
testing agency for review and approval, in writing, to the Engineer prior to the 
performance of any testing.  

END OF SECTION 16452  



SECTION 16510 - INTERIOR AND EXTERIOR BUILDING LIGHTING

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. Division-16 Basic Materials and Methods sections apply to work specified in this section.

1.2 DESCRIPTION OF WORK:

A. Types of lighting fixtures in this section are indicated by schedule and include the
following:

1. High-Intensity-Discharge (HID)
2. Fluorescent

1.3 QUALITY ASSURANCE:

A. Comply with NEC, NEMA and ANSI 132,1 as applicable to installation and construction of 
lighting fixtures.  Comply with NEC 410-65C for all recessed incandescent light fixtures.
Provide lighting fixtures which have been UL-listed and labeled.

1.4 SUBMITTALS:

A. PRODUCT DATA:

1. Submit manufacturer's data on interior and exterior building lighting fixtures.

B. SHOP DRAWINGS:

1. Submit dimensioned drawings of lighting fixtures. Submit fixture shop drawings in
booklet form with separate sheet for each fixture, assembled in luminaire "type" 
alphabetical order, with proposed fixture and accessories clearly indicated on
each sheet. Submit all available standard color samples with the shop drawings.
If standard colors are not acceptable, a color sample will be provided to the
fixture manufacturer.  Return of the shop drawings will be delayed until color
samples are provided. Submit ballast manufacturer cut sheets.  Submit a list of
all lamps used on all projects.

PART 2  – PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS:

A. Subject to compliance with requirements, provide products of one of the following (for
each type of fixture): 

1. HID MAGNETIC BALLASTS: 

a. Advance Transformer Co.
b. Universal Lighting Technologies Co.
c. Venture Lighting International
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2. INCANDESCENT AND FLUORESCENT LAMPS:

a. General Electric Co.
b. Osram Sylvania
c. Phillips Lighting Corp.

3. HID LAMPS:

a. General Electric Co.
b. Osram Sylvania
c. Phillips Lighting Corp.
d. Venture Lighting International

2.2 INTERIOR AND EXTERIOR LIGHTING FIXTURES:

A. GENERAL: 

1. Provide lighting fixtures, of sizes, types and ratings indicated complete with, but 
not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts,
starters, and wiring.  Label each fixture with manufacturer's name and catalog
number.  Provide all enclosed fixtures with positive latch mechanisms; spring 
tension clips not acceptable.  Provide all exterior fixtures with damp or wet
location label as required by application.

B. SUPPORT REQUIREMENTS:

1. Provide all pendant and stem hung fixtures with flexible ball joint hangers at all
points of support.  Equip hooks used to hang fixtures with safety latches.  Provide
all detachable fixture parts, luminous ceiling accessories, louvers, diffusers,
lenses, and reflectors with locking catches, screws, safety chain, or safety cable.

2. Comply with manufacturer's written recommendations for all lamp ballast
combinations.

3. Equip outdoor fixtures with low temperature starting ballasts.

C. CBM LABELS:

1. Provide fluorescent–lamp ballasts, which comply with Certified Ballast 
Manufacturers Association standards and carry the CBM label. 

D. FLUORESCENT LAMP BALLASTS: - (ELECTRONIC):

1. Provide rapid start, fluorescent lamp ballasts capable of operating lamp types 
indicated, with power factor(ratio of actual power to apparent power) above 95%,
and operating with audible noise level lower than the quietest C.B.M. certified
ballast for the same application, listed as class A.  Provide ballasts which comply
with applicable state, federal, and industry standards and:

a. Are UL listed,
b. Comply with FCC requirements governing electromagnetic and radio

frequency interference.
c. Comply with IEEE standards for line voltage transient protection, and 

ANSI C.62.41 for location director A3 in the normal mode and location
category A1 in the common mode. 
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d. Comply with ANSI and IEEE standards for harmonic distortion

2. Light output shall not vary by more than 1% over a plus or minus 10% variation in
line voltage, and shall not vary more than 5% of light output of equivalent C.B.M.
certified ballast.  See drawings and schedules for input voltage requirements.
Ballasts shall consistently start and operate lamps from a supply line voltage of
plus or minus 10% from nominal line voltage. 

3. Provide ballasts which operate at a frequency above 20K hz from an input
frequency of 60 hz; have an efficacy factor (relative light output per watt
consumed) at least 10% above the C.B.M. certified electromagnetic system for
the same application; and have a lamp crest factor (ratio of peak to R.M.S. lamp
current) of 1.7 or less.  Ballasts shall have a total current harmonic distortion of 
less than 20%.

4. All T5 and Compact electronic ballasts shall be programmed rapid start for
maximum lamp life on shorter start cycles.  Filament voltage shall be applied
prior to the application of open circuit voltage to allow adequate heating of the
filaments and then open circuit voltage is applied to start the lamps.  Ballasts
shall provide for a minimum lamp starting temperature of 0 degrees F. T8
ballasts shall be rapid start unless specified on the fixture schedule otherwise. 

5. Ballasts for lamps of T5, T4, and T2 diameter shall contain end-of-life sensing
circuitry to prevent lamp, lamp base, or socket damage at end-of-life.

6. Ballast manufacturer shall warrant ballasts for T8 and T5 lamps to be free from
defects in material or workmanship for at least 5 years from date of manufacture.
Ballasts for T4 and smaller shall be 3 years. Contractor shall provide warrantee
in accordance with other sections of this specification. Warranty shall include an
allowance for nominal replacement labor and replacement of defective product.

7. Comply with manufacturer's written recommendations for all lamp ballast
combinations.  Provide electronic ballasts of one of the following:

a. Motorola
b. Advance Transformer Company
c. Howard Industries
d. Osram Sylvania
e. Universal Lighting Technologies Co. 

E. CBM LABELS:

1. Provide fluorescent-lamp ballasts which comply with Certified Ballast
Manufacturers Association standards and carry the CBM label.

F. FLUORESCENT LAMPS:

1. Equip interior fluorescent fixtures with full light output, T8 lamps where available
as standard products.  Where applicable, equip fixtures with lamps as follows:

4' T8 2950 Initial Lumens

a. Sylvania Octron
b. General Electric
c. Phillips. 
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2. Provide fluorescent lamps with low levels of mercury, capable of acceptance of
the Environmental Protection Agency (EPA) through the TCLP (Toxic
Characteristic Leaching Procedure).

G. HIGH-INTENSITY-DISCHARGE-LAMP BALLASTS:

1. Provide HID ballasts, of ratings, types and makes as recommended by lamp
manufacturer, which properly match lamps to power line by  providing
appropriate voltage and impedances for which lamps are designed.  Equip
exterior fixtures with low temperature starting ballasts.  Provide high power
factor, or power factor improved ballasts.

H. HID LAMPS:

1. Equip fixtures with HID lamps as specified.  Provide coordinated lamp ballast
combination to ensure full light output (rated lumens) of lamp.  Where lamp
manufacturer recommends operation of lamp in enclosed fixtures, provide
suitable enclosure for fixtures specified.  Include detailed drawing of enclosure
with shop drawing submittal.

I. DIFFUSERS:

1. Where plastic diffusers are specified, provide 100 percent virgin acrylic
compound; minimum thickness, .125 inches. 

PART 3 - EXECUTION

3.1 INSTALLATION OF LIGHTING FIXTURES 

A. Install lighting fixtures at locations and heights as indicated, in accordance with fixture 
manufacturer's written instructions, applicable requirements of NEC, NECA's "Standards
of Installation", NEMA standards, and with recognized industry practices to ensure that 
lighting fixtures fulfill requirements.

B. Coordinate with other work as appropriate to properly interface installation of lighting 
fixtures with other work.  Consult architectural reflected ceiling plan for exact location of 
all lighting fixtures.

C. Provide all necessary supports, brackets, and miscellaneous equipment for mounting of
fixtures.  Support all ceiling mounted fixtures from the building structure; independent of 
the ceiling system, unless noted.  Support each recessed fixture (fluorescent
incandescent, and/or HID) from the building structure with #12 ga. steel wire attached to 
each corner (in addition to supports normally provided for attachment to the ceiling
system).  Provide backing supports above (or behind) sheetrock, plaster and similar
ceiling and wall materials.  Support surface mounted ceiling fixtures from channel.
Support ceiling mounted outlet boxes independent of the raceway system, and capable of
supporting 200 pounds.  Feed each recessed fixture directly from an outlet box with flex 
conduit as required; do not loop from fixture to fixture.  See plans for additional details.

D. ADJUST AND CLEAN:

1. Clean lighting fixtures of dirt and debris upon completion of installation.

2. Protect installed fixtures from damage during remainder of construction period.
Repair all nicks and scratches to appearance of original finish. 
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E. SPARE PARTS: 

1. Provide a spare set of diffusers (acrylic and/or glass only) for each fixture type 
and one for each additional 10 fixtures of each type; not to exceed 10 spares for 
any single fixture type. 

2. In addition, furnish stock of replacement lamps amounting to 15 percent (but not 
less than one lamp) of each type and size used.  Deliver replacement stock as 
directed to Owner's storage space.  

3.2 FIELD QUALITY CONTROL:  

A. Upon completion of installation of lighting fixtures, and after building circuitry has been 
energized, apply electrical energy to demonstrate capability and compliance with 
requirements. 

B. Where possible, correct malfunctioning units at site, then retest to demonstrate 
compliance; otherwise remove and replace with new units, and proceed with retesting.  

C. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are 
observed to be noticeably dimmed after the Contractor's use and testing, as judged by 
Architect/Engineer.   

D. GROUNDING:  

1. Provide equipment grounding connections for each lighting fixture.    

END OF SECTION 16510  
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